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enhancement:  Keyboard  Filter  ROf^— COPYROf^— Ottiers 
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.  Jle  only  on 
.fame  com- 
puier  symnesizers.  Jigitat  instrumental 
music  synttiesizer  system.  16  voices  in 
stereo.  Instrument  definitions  simulate  ttie 
sound  of  real  instruments  -and  more.  Fully 
programmable  waveforms.  Envelope  Con- 
trol, Composition  system— sfieet  music 
input  using  standard  music  notation. 
Chords  and  multi-part  scoring  up  to  16 
voices.  A  true  mslrument  that  anyone  with 
an  Apple  can  play. 
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o  digital  input.  16 
i  analog  output. 
Eight  bit  resolution.  Super-fast  9p 
sec.  conversion  time,  fvtonitor  and 
output  to  the  real  world  All  on  one 
card. 
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xpansion  Chassis  the  same  way  as  in  your 
Apple  Only  one  additional  command  to  specify 
In  Apple  or  in  Expansion  Chassis.  Compatible  with 
all  Apple  penpherals- 
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Hi^iast!  An  inigmg^^^^Bain7~gs?rce  for 

data  entry  from  use^^^^^^rds.  Implement 
BASIC  programmrn^^WHBnation  scoring, 
inventory  maintenance  and  other  applications 
requiring  off-line  data  preparation  for  batch 
entry  later.  Connects  lo  any  computer  having 
RS-232  interface.  Software  and  cards  are 
available  for  jobs  in  business,  science  and 
education. 

IMOUNTAIN  COMPUTER  has  the  most  compre- 
hensive line  of  Apple  peripherals  available. 
Anywere,  From  anybody.  We  know  the  Apple 
inside  and  out  and  are  committed  to  providing 
the  mcs!  innovative  and  unique  products  to 
expand  and  enhance  Its  capabilities  and  use. 
After  all.  we  were  the  first  company  to  make  an 
Apple  peripheral— except  Apple  Computer. 

Available  at  Apple  Dealers  worldwide. 


300  Harvey  West  Blvd.,  Santa  Cruz,  CA 95060 
(408)  429-860Q«^^  TWX  910  598-4504 


Appfe  rs  a  trademark  of  Apple  Compuier  Inc 
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IF  YOU'RE  WAITING  FOR  THE 

PRICE  OF  WORD  PROCESSORS 

TO  FALL  WITHIN  REASON. 


Everyone  expected  it  would  happen 
sooner  or  later. .  .with  WordPro  PLUS  ' 
it  already  has!  Now  all  the  marvelous 
benefits  of  expensive  and  advanced 
word  processing  systems  are  available 
on  Commodore  computers,  America's 
largest  setting  computer  line.  WordPro 
PLUS,  when  combined  with  the  new  80 
column  CBM  8032,  creates  a  word  pro- 
cessing system  comparable  to  virtually 
any  other  top  quality  word  processor 
available— but  at  savings  of  thousands 
of  dollars! 


New,  low  cost  computer  technology  is 
now  available  at  a  fraction  of  what  you 
would  expect  to  pay.  This  technology 
allowed  Commodore  to  introduce  the 
new  and  revolutionary  CBf\/l  8032 
Computer. 

WordPro  PLUS  turns  this  new  CBIVt 
8032  Computer  into  a  sophisticated, 
time  saving  word  processing  tool.  With 
WordPro  PLUS,  documents  are  dis- 
played on  the  computer's  screen.  Edit- 
ing and  last  minute  revisions  are  simple 
and  easy.  No  more  lengthy  re-typing 
sessions.  Letters  and  documents  are 
easily  re-called  from  memory  storage 
for  editing  or  printing  with  final  drafts 
printed  perfectly  at  over  five  hundred 
words  per  minute! 


Our  nationwide  team  of  professional 
dealers  will  show  you  how  your  office 
will  benefit  by  using  WordPro  PLUS.  At 
a  price  far  less  than  you  realize. 


Invest  in  your  office's  future. . . 
Invest  in  WordPro  PLUS . . . 
Call  us  today  for  the  name  of  the 
WordPro  PLUS  dealer  nearest  you. 


Professional  Software  Inc. 

!66  Crescent  Road 
Needham,  MA  02194 
(617)444-5224 
TELEX  95  1579 


Turn  your  Apple  into  the  world's 
most  versatile  personal  computer. 


The  SoftCard™  Solution.  SoftCard 

turns  your  Apple  into  two  computers. 
A  Z-80  and  a  6502.  By  adding  a  Z-80 
microprocessor  and  CP/M  to  your 
Apple,  SoftCard  turns  your  Apple  into 
a  CP/M  based  machine.  That  means 
you  can  access  the  single  largest  body 
of  microcomputer  software  in  exist- 
ence. Two  computers  in  one.  And,  the 
advantages  of  both. 

Plug  and  go.  The  SoftCard  system 
starts  with  a  Z-80  based  circuit  card. 
Just  plug  It  into  any  slot  (except  0)  of 
your  Apple.  No  modifications  required. 
SoftCard  supports  most  of  your  Apple 
peripherals,  and.  In  6502-mQde.  your 
Apple  is  still  your  Apple. 

CP/M  for  your  Apple.  You  get  CP/M 
on  disk  with  the  SoftCard  package.  It's 
a  powerful  and  simple-to-use  operating 
system.  It  supports  more  software 
tfian  any  other  microcomputer  operat- 
ing system.  And  that's  the  key  to  the 
versatility  of  the  SoftCard/Apple. 

CIRCLE  READER  SERVICE  NUMBEFt 


BASIC  included.  A  powerful  tool, 
BASlC-80  is  included  in  the  SoftCard 
package.  Running  under  CP/M,  ANSI 
Standard  BASlC-80  js  the  most 
powerful  microcomputer  BASIC 
available.  It  includes  extensive  disk  1/0 
statements,  error  trapping,  integer 
variables,  16-digit  precision,  exten- 
sive EDIT  commands  and  string  func- 
tions, high  and  low-res  Apple  graphics, 
PRINT  USING,  CHAIN  and  COM- 
MON, plus  many  additional  com- 
mands. And,  it's  a  BASIC  you  can 
compile  with  Microsoft's  BASIC 
Compiler 

More  languages.  With  SoftCard  and 
CP/M,  you  can  add  Microsoft's  ANSI 
Standard  COBOL,  and  FORTRAN,  or 


Basic  Compiler  and  Assembly  Lan- 
guage Development  System.  All,  more 
powerful  tools  for  your  Apple. 
Seeing  is  believing.  See  the  SoftCard 
in  operation  at  your  Microsoft  or  Apple 
dealer  We  think  you'll  agree  that  the 
SoftCard  turns  your  Apple  into  the 
world's  most  versatile  personal 
computer. 

Complete  information?  It's  at  your 
dealer's  now.  Or,  we'll  send  it  to  you 
and  include  a  dealer  list.  Write  us.  Call 
us.  Or.  circle  the  reader  service  card 
number  below. 

SoftCard  is  a  trademark  of  K/licrosoft.  Apple  II  and 
Apple  II  Plus  are  registorod  trademarks  of  Apple 
Computer  Z-80  is  a  registered  trademark  of  Zilog, 
Inc.  CP/M  rs  a  registered  trademark  of  Digita 
Researcfi.  Inc. 
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Beginning  in  the  May  issue,  you'll  see  a  new  and  ex- 
panded Reader's  Feedback  column.  One  part 
will  be  as  we've  done  in  the  past,  with  reader  input 
regarding  the  Editor's  Feedback  card.  {For  those  of 
you  new  to  COMPUTE!,  The  Editor's  Feedback  card 
is  your  input  "hotline"  ...  I  read  every  single  one 
that  comes  in,  and  use  them  to  help  with  planning, 
problems,  and  so  on.) 

The  second,  and  new,  part  of  the  column  is 
called  Ask  The  Readers.  When  you're  trying  to 
solve  a  particular  programming  or  technical  problem, 
and  can't  get  it  solved,  drop  a  short  note  to  Ask  The 
Readers,  c/o  COMPUTE!,  P.O.  Box  5406, 
Greensboro,  NC  27403  USA.  If  we  think  it's  a 
shared  problem,  we'll  run  it,  and  in  later  issues  run 
responses  from  our  panel  of  experts  (other  readers 
who  respond  with  answers).  Don't  be  intimidated  if 
you  think  it's  a  simple  problem;  conversely,  don't  be 
untimidaled  if  you  think  the  solution  is  simple.  For 
beginner's,  those  arc  frequently  the  toughest  kind. 

Note  To  Our  Authors—  No  Back  Issues! 

Recently,  we've  been  running  more  and  more  into 
the  problem  of  COMPUTE!  authors  referring  back  to 
various  and  sundry  early  issues  ol"  COMPUTE!  One 


problem  this  causes  is  that  many  of  our  readers  don't 
have  access  to  back  issues.  Please  remember  this  in 
your  articles.  It's  fine  to  refer  back  to  an  earlier 
issue,  but  plea.se  take  the  additional  time  to  incor- 
porate the  information  iVoni  that  article  that's 
necessary  to  your  own  point.  Here's  our  checklist  of 
available  back  issues: 

Issue  1,  2,  3,  4,  5,  6,  7  SOLD  OUT 
Issue  8,  9  and  10  Still  availoble 

If  you're  interested  in  ordering  back  issues,  we've  an 
ad  in  here  someplace  called  COMPUTE'S  Book 
Corner.  You'll  also  be  pleased  to  know  that  we're 
putting  together  our  first  three  books: 

COMPUTEi's  First  Book  of  Atari 

COMPUTEi's  First  Book  of  PET/CBM 

COMPUTEi's  First  Book  of  Educational  Computing 

We'll  tell  you  more  about  these  next  time,  but  we 
expect  to  be  releasing  ihem  in  the  June/July  time 
frame.  We'll  send  your  local  dealer  information  as 
soon  as  it's  available.  © 


February's  Mailing 
Problems  And 
Other  Imprecisions. 
Ouch!  Groan! 

We  have  been  aware  that  your  subscription  copies 
are  reaching  you  later  than  store  copies  reach  dealers. 
We  are  actively  working  on  resolving  the  disparity,  so 
no  group  of  readers,  whether  newsstand  or 
subscriber,  is  discriminated  against.  In  this  effort  to 
promote  timeliness  and  maintain  quality,  you 
subscribers  will  notice  thcU  we've  returned  to  mailing 
the  magazine  in  an  envelope.  This  Is  done  entirely  to 
protect  tlie  magazine. 

February's  Problefn 

As  far  as  we  can  tell,  everyone  received  their 
magazine,  allDeit  late.  Murphey  struck  hard,  but 
hopefully  not  again.  As  part  of  our  effort  to  improve 
your  speed  of  home  delivery,  we  changed  our 
mailing  services  to  be  geographically  closer  to  our 
printer.  Unfortunately,  the  local  post  office  had  not 
dealt  with  a  magazine  with  a  volume  such  as  ours 
before  and  told  our  mailing  personnel  that  the 
magazines  needed  to  be  bundled  (e.g.  by  zone)  only, 
and  did  not  have  to  be  bagged.  Also  unfortunately, 
the  mailing  service  personnel  believed  them.  The 


result  was  that  the  magazmes  went  out  promptiy. 
They  did  not  reach  you  promptly  because,  as  far  as 
we  can  establish,  they  sat  in  a  regional  bulk  mail 
center  for  a  week  or  two,  waiting  to  be  bagged.  In 
effect,  although  they  were  in  the  hands  of  the  Post 
Office,  they  were  trickling  out  to  their  destinations. 
We  apologize  for  the  delay  and  concern  it  caused 
many  of  you.  We  are  gradually  speeding  up  the 
subscription  delivery,  and  expect  to  reach  par  with 
newsstand/dealer  delivery  over  the  next  few  issues. 

SubscripHon  Price  Increases 

This  probably  isn't  the  optimal  place  to  mention  it, 
but  I  thought  I'd  take  a  moment  to  explain  the  new 
prices,  and  in  particular  the  disparity  between  US 
and  Canadian  subscriptions.  As  of  last  issue,  a 
twelve-issue  subscription  to  COMPUTE  is  $20.00  in 
the  US,  525.00  in  US  funds  in  Canada,  and  for  sur- 
face delivery  elsewhere  in  the  world.  You're  aH  aware 
of  the  rising  costs  of  pnxluction,  postage,  etc.,  and 
the  price  increase,  in  part  due  to  the  tremendous 
growth  in  physical  size  of  COMPUTE  is  quite 
necessary. 

As  of  January  1,  our  post^e  cost  for  sending  the 
magazine  to  Canada  increased  by  93%.  We  found 
out  about  this  increase  when  we  went  to  the  post  of- 
fice to  mail  some  individual  magazines  on  January  2. 
We  are  actively  looking  for  alternative  metliods  of 
reducing  these  costs.  When  we  find  them,  we'll  pass 
the  savings  along.  © 


ATARf:  PERSONAL 

COMPUTER  SYSTEMS  THAT 

GROW  WITH  YOU 


Start  with  a  better  computer. 

Atari  computers  have  built-in  capa- 
bilities you  can't  even  add  onto 
many  other  personal  computers. 
Three  programming  formats  (ROM 
cartridge,  disk  and  cassette).  A  57  key 
upper/lower  case  ASCII  keyboard  with 
29  keystroke  graphics  symbol;;,  128 
colors  and  hues.  Four  separate  sound 
channels  and  a  built-in  speaker.  Four 
controller  ports,  A  built-in  RF 

©1980,  Atari,  Inc. 

O  A  Warner  Communications  Company 

Alan  reserves  Ihe  rigtil  lo  make  changes  to  products 
Of  programs  withoui  notlce- 


modulator  and  FCC  approval  for 
connection  to  any  TV.  Plus,  nationwide 
Atari  Authorized  Service  Centers. 
And  more. 

Add  memory.  The  ATARI 

800™  is  supplied  with 
16K  of  memory.  You  can 
expand  up  to  a  full  48K  of 
RAM  with  8K  or  16K  Memory 
Modules™  you  install  yourself. 
In  less  than  a  minute,  The 
ATARI  400's™  8K  of  RAM  may  be 
expanded  to  16K  at  Authorized  Ser- 
vice Centers,  Both  may  be  expanded 
to  26K  of  ROM  with  slip-in  ROM 
cartridge  programs. 

Add  peripherals.  The  ATARI  410"" 
audio -digital  program  recorder.  Sin- 
gle or  dual  density*  disk  drives.  The 
ATARI  800  individually  addresses  up 
to  four  drives.  Add  the  ATARI  850™ 
RS232  Interface  Module.  Add  high 
speed  40  or  80-column  printers.  Add 
an  acoustic  modem  for  remote  data 
access.  Add  a  light  pen.*  And  there 
are  more  Atari  peripherals 
on  the  way. 


M   III    6 
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Add  programs.  Choose  among  doz- 
ens of  programs  in  Atari's  rapidly 
expanding  software  library.  Programs 
categories  indude; 

•  Personal  Finance 
&  Record  Keeping 

•  Personal  Interest  &  Development 

•  Professional  Applications 

•  Education 

•  Information  &  Communication 

•  Entertainment 

•  Programming  Languages 

•  Small  Business  Accounting 

Add  It  up.  With  Atari,  you  start 
with  more,  And  you  can  build  to 
more,  Because  Atari  offers  you  per- 
sonal computer  systems  that  grow 
with  you.  Ask  your  Atari  retailer 
to  give  you  a  full  demonstration 
of  Atari  computers,  peripherals 

and  programs.  Complete  systems. 

Because  when  other  people  were 
thinking  hardware  and  software, 
Atari  was  thinking  systems. 


ATARI  "AvailalDie  Fall.  1980 

PERSONAL  COMPUTERS 


1261;  Borrcgas  Avenue,  Sunnyvale,  CA  Q40S6 

Qll  loll  ftcc  lSoo}^jS'a547  ^Except  Aliika  and  Hawaii} 
(In  California:  (800)672-1404)  for  ihe  name  of  your  nearest  Atari  rctatler. 
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tFue  pers0«clive  on  (he  screen   foiaie  ifiern  mcve 
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Snow  (iiid  1^  now  availably  toi  sale 
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house,  boat,  car.  or  lantasv  empif  c  Then  ^lew  it  as  it 
wou'd  be  seen  frorn  iQ.OOOfeet.ui  you  can  ZOOM  in 
until  The  screen  is  tniea  wilh  a  ilootknob  You  coutd 
then  qo  inside  ana  n\(^vv  Irom  room  ip  room 
eKamjoimg  fuiniilure  pJacemt-nt  as  fow  screen  rotates 
withm  jhe  room   Images  o'  spechc  pans  of  images 
can  eastly  be  saved  to  Oak  or  printer 

Does  all  this  sound  like  science  iiction'' 

VDuwon  isriniisoatlot  younavp  ^i^iipd  A pp It  World. 

INTRODUCTORY  PRICE  S59.95 

36  raqt'  m-inujl  intlnjtled 

For  48K  Apple  II  or  Plus  with  Disk 


*          Watch  colorful  bijltertiys  buds  fly  across  your  Apple 
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COMPUTE! 


Relational  Query  System  For  Management 


DATABASES:  You've  Heard  The  Hype  Before... 
The  Truth  IS... REQUEST  DELIVERS! 


DATABASE  MAINTENANCE  — 

•  Uses  sophisticated  screen  formatting  &  data 
entry,  like  on  (BM  3a70's! 

•  Generates  it's  own  screens  automatically! 

•  Handles  records  up  to  4K  in  length,  using 
multiple  screen  "Pages"' 

•  Automatic  data  compression  lor  increased 
disk  capacity 

•  Uses  Superkram  (See  below)  access  method 
tor  incredibly  fast  access,  LESS  THAN  .2 
SECONDS  FOR  A  RECORD! 

•  Automatic  index  creation/maintenance 

•  Automatic  maintenance  capabilities 

•  "Goof-Proof"  error  handling 

•  Input  can  come  from  VISICALC"  or 
SOURCE'- 


DATABASE  SELECTION— 

•  Uses  screen  masks  to  form  query 

•  Provides  extensive  search  capabilities 

•  Search  arguments  can  include 
arithmetic/boolean  functions,  multi-field 
comparisons 

•  Queries  can  generate  input  for  automatic 
database  maintenance 

•  Queries  can  be  stored  in  "Query  Library"  and 
executed  from  menu  on  demand 

•  Any  number  of  fields  can  be  queried 
concurrently 

•  Query  output  can  be  routed  to  disk.  CRT 
report  formatter,  VISICALC"  or  SOURCE'" 

ONLY  $225 


DATABASE  REPORTING— 

•  Automatic  headlines 

•  Automatic  field  editing 

•  Report  fields  can  be  calculated,  sub-totaled  & 
cross-looted  in  any  manner  desired. 

•  Optional  counter  breaks  may  be  set 

•  Automatic  grand  totals 

•  Automatic  statistics 

REQUIREMENTS 

Superkram  (see  below)  and:  Commodore  Pet 
32K  (40  or  80  OOl.)  and  2040/4040/8050  disk  OR 
Apple  II  48K  with  Applesoft  or  language  system 
and  2  disk  drives  or  CORVUS. 


SUPER  KRAM 


Now  With  Multi-Key 

Capabilities 

For  Apple  &  Pet 


by  Ktn  Gcrirvanji 


Since  KRAM'"  was  introduced  in  1979  it  has  fast  become  known  as  the  quickest 
and  most  powerful  access  method  for  serious  Apple  and  Pet  users.  Now,  after 
hundreds  of  requests  we  have  added  MULTI-KEY,  MULTI-INDEX,  functions, 
as  well  as  increasing  processing  speed. 


iiBM  370  users  ria«e  VSAM  [V-rtuaP  STorage  Access  MelncKll  \0 
pfOMdelas.1  lleiibtekeyed-accessioineiraaia  Now  SUPERKRAM 
( Keyea  Rarmom  Access  Mejncm).  from  Untied  SotTwareof  America 
gives  Apple  ar\<3  Pet  users  the  same  ffemDilitv,  sjbst3ntiaiiy 
tncrfta$rng  \hc  processing  powcf  of  the  Apple  and  Pel 

Unlit  SUPER  KHAM  me  only    random  access '  capAbiMy  in  ine 
Apple  and  Pol  consisted  or  z  cuce  (orm  ol    relai^ve  record' 
processing  While  Ihis  is  usable  for  wery  simpJe  apphcat'ons,  il  falls 
lar  shoFr  ol  me  needs  al  loday  s  business  and  analytical 
applpCiltions    UsmQ  SUPER  KHAM  recoiOs  may  be  piocessea  by 
any  one  ol  mulliple    Key    values,  which  may  consisi  ol  any  kmd  of 
data   numbers,  lellers.  special  characters,  etc  E^en  Apples  s  Jong- 
awated  DOS  3  3  doesn  I  have  anything  hhe  ihis'i 


KRAM- 2.0  Only  S99.9S 
SUPER  KRAM"  Only  S175 


KRAM"  2.0  Regular  Features 

•  Wnlten  in  6502macire  cz-^e 
Basic  compatrWe 

•  Creaie  Open  a  d^taset 

•  Put  record  by  Key 

•  Add  &  delete  records  by  key 

•  Get  any  recoFd  by  Full' Partial  hey 

•  Access  by  any  *ev  in  35  iillie  as  2  sec  (  i  sec  with  Corvus disk) 

•  Supports  multiple  diSl^S 

•  Head  next  or  prewious  record 

•  Dynamic  space  allocaiion 

•  DyriamiC  space  reciamalion 

•  Dynamic  index  compressron 

•  Files  never  need  reorganizatron 

•  Compatible  wilh  language  sysiems 


St^nd  %\b  Willi  ori(]inal  disk  and  BOM  to  Unilod  Softv^rare  tor  ifTptoved  versJon  of  Kiam 


SUPER  KRAM'S'"  Added  Features 

•  MULTIKEV  SUPPORT  —  AHOwsng  spmullaneaus  access  10  a 
KRAW  lile  by  more  Ihan  one  key  lield 

•  Hl-SPEED  R£AD  —  This  tealure  allows  increased  I  Ospeed  uplo 
60S  faster  dunng  processing  qI  SUPER  KRAU  read  neit.  f«ad 
previous,  put  and  delete  requests 

•  IMPROVED  INDEX  ARCHITECTURE  -  ANowmg  faster  indflji 
searchers  ana  moire  elficient  disK  space  ulilifation 

•  INTEGRATED  BASIC  COMMANDS  -  Allowkng  SUPER  KfiAM  " 
commands  to  be  coded  hn-lme  with  Basic,  providing  easier  usage 
of  KRAM  (han  ever  before 

•  USER-SPECIFIABLE  BUFFER  POOL  —  AJIowing  Ihe  user  lo 
specify  how  many  KRAM  files  are  allowed  open  ai  one  time,  will 
support  any  number  ot  KRAM  hies 

•  LOGICAL  RECORDS  (KEYS  J^AY  BE  NQN-UNlQuE)  — Records 
addiMS  10  Ihe  KRAM  lileS  are  immediately  ncC'C'SSibJe  by  any  ol  Ihc 
dofified  keys  'or  the  fife  (Aulomah^  Upgrade) 

•  KRAM  2  0  hies  are  totally  compg^tible  with  SUPER  KRAM 


=.  UNITED 
-r=  SOFTWARE 
OF 


750  3RD  Avenue.  AMERICA 

New  York  NY  10017 

(212)  682-0347  Telex  640055 


Look  for  the  RED-WHITE-BLUE 
United  Software  Display  at  your  local 
computer  dealer,  or  send  ctieck  or 
moneyorder.  plus  $3.00  shipping  to: 

DEALER  INQUIRIES  INVITED 

DEOUESTA   KHAM  a/e  dade  marks  olUnitrd  Software  ol  Amtiica 
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An  Interview 
With  Dr.  Chip 

Robert  Lock,  Editor/Publisher 


RCL:  Dr.  Chip,  it's  good  to  see  you  again.  I  under- 
stand you've  been  quite  busy. 
Chip:  I've  been  trying  to  piece  together  some  late 
happenings  in  this  industry,  that  is,  when  I  can  get 
any  work  done.  That  character  who's  trying  to  adopt 
me,  the  Silver  Streak,  has  taken  to  calling  me  up  on 
the  phone  in  the  middle  of  the  night  trying  to  sell  me 
stock  in  his  new  T-shirt  factory. 
RCL:  I'll  have  to  admit,  Chip,  that  The  Silver 
Streak  got  some  appreciative  mail  the  first  time  he 
wrote  you. 

Chip:  Harumph!  Can  you  imagine  me  on  a 
T-shirt...?  Never  mind.  Back  to  business.  First 
things  first.  Commodore  has  taken  their  dealer  rela- 
tions problem  squarely  on  the  chin.  A  recent 
business/financial  article  raked  them  over  the  coals. 
I'll  tell  you  this;  if  they  don't  resolve  some  of  their 
communications  and  customer  relations  problems, 
they'll  be  in  a  6502  pickle.  Finke  (the  new  President 
of  Commodore)  has  apparently  taken  direct  respon- 
sibility for  getting  the  Northeast  distribution  region 
ship-shape.  That's  one  of  Commodore's  seven  US 
regions,  and  I  think  he'll  set  up  a  model  for  the  rest 
of  the  country. 

RCL:  I've  received  a  good  bit  of  mail  lately  from 
readers  complaining  about  never  receiving  their 
Commodore  US  PET  Users  Group  Newsletter. 
Commodore  US  told  me  last  fall  it  was  all  being 
taken  care  of. 

Chip:  I  suspect  they'll  get  it  together.  Just  as  an 
example  of  how  other  Commodore  operations  treat 
their  customers,  I'll  point  out  that  Commodore 
Canada  has  been  making  refunds  direct  to  their 
Canadian  customers  who  sent  orders  to  the  US  and 
never  received  anything.  They  seem  to  have  a  good 
handle  on  customer  relations  up  there. 
RCL:  I  can  tell.  Wc  have  extensive  Canadian  cir- 
culation, and  I  never  get  customer  relations  letters 
from  Canada  like  those  I  get  from  the  US  readers. 
Chip:  Well,  my  money's  on  Finke. 
RCL:  I  feel  as  though  I've  said  this  before,  but  we'll 
have  to  wait  and  see.  By  the  way,  have  you  found 
out  what's  happening  to  the  KIM?  (The  KIM,  for 
you  uninitiated  readers,  is  the  "single-board"  6502 


For  those  readers  new  to  COMPUTE!,  Dr.  Chip  is  Pro- 
fessor of  6502  Science  at  Figment  if.  He's  also  head  of  the 
Figment  U.  6502  User's  Group,  a  collection  of  6502  users 
located  at  various  Figment  U.  branches  around  the  world. 
From  lime  to  time  he  consents  to  these  interviews. 


computer  from  Commodore  that  started  the  6502 
family  several  years  ago). 

Chip:  It  looks  as  though  they  have  stopped  pro- 
ducing it.  We  can't  find  out  what's  going  on. 
RCL:  I  tried  to  check  on  it  and  they  said  there  were 
plenty  in  supply.  Turns  out,  at  least  from  the  infor- 
mation that  I  get,  that  the  plenty  in  supply  aren't 
necessarily  new  units.  Dealers  we've  heard  from  are 
completely  out  and  can't  get  any.  One  industrial 
client  called  (he  has  an  installed  base  of  175  KIMs 
running  in  an  industrial  environment),  and  all  of  a 
sudden  he  can't  get  any  more.  No  warning,  no  com- 
ment, no  answers.  I'd  like  to  hear  from  anybody 
caught  up  in  the  midst  of  this. 
Chip:  Sometimes  I  can't  figure  those  guys  out. 
RCL:  Any  other  news  Chip? 

Chip:  Bits  and  pieces.  There's  a  lot  going  on  in  the 
language  area.  Atari's  new  PILOT,  (previewed  by 
David  Thornburg  in  last  issue's  "Computers  and 
Society"  Column),  looks  quite  exciting,  especially  for 
beginners  at  any  level.  There's  a  new  language 
coming  along  from  Commodore  called  COMAL, 
"Commodore  Algorithmic  Language",  Reports  have 
it  that  it's  a  combination  of  the  structured  preciseness 
of  PASCAL  and  the  simplicity  of  Basic.  It  was 
developed  by  a  Danish  educator  and  is  being  used 
extensively  in  the  Danish  educational  system.  We 
hear  it  may  be  given  away  as  public  domain 
material. 

University  of  Waterloo  also  has  some  interesting 
projects  underway  at  the  moment,  but  I  can't  pro- 
vide details  until  later. 

RCL:  That  sounds  interesting.  Waterloo  is  where 
they've  done  extensive  research  and  development  on 
the  advanced  languages  for  the  larger  machines, 
isn't  it? 

Chip:  That's  the  place.  I'll  fill  you  in  on  their  latest 
projects  ne.xt  time. 

RCL:  What's  happening  with  VIC,  Chip? 
Chip:  Commodore's  new  color  computer  seems  to 
have  been  pushed  back  in  US  introduction  time  to  a 
May-June  time  frame.  We  do  know  they're  in  the 
process  of  final  redesign  to  meet  the  new  FCC 
regulations.  There  are  mixed  reports  on  the  Apple  II 
and  compliance  with  the  new  regs  as  well,  but  we 
can't  yet  tell  what  Apple's  doing  about  them.  The 
Atari  units  appear  to  already  meet  the  new  specs 
from  the  FCC,  a  point  consistent  with  their 
methodical  approach  to  this  marketplace  from  the 
beginning.  ® 


SYBEX  BREAKS  THE 


LANGUAGE  BARRIER 


Let  the  chips  fall  where  they  may.  These  two  books  on 
BASIC  assure  comprehension  and  competence. 

by  Richard  Mateosian  teaches  interactive  game  design 
and  BASIC  programming  through  thorough  analysis  of 
eight  different  kinds  of  computer  games.  Programs  are 
presented  in  Microsoft  BASIC  with  versions  for 
PET/CBM,  TRS-80  and  APPLE  11. 
350  pp.,  120  illustr.,  Ref.  B245,  $13.95 


by}. P.  Lamoitier  provides  the  surest  way  of  learning 
BASIC— actual  practice.  Graduated  exercises,  each 
containing  a  detailed  explanation,  flowchart  and 
sample  run,  develop  skill  and  competence  rapidly. 
Applications  include  mathematics,  business,  opera- 
tions research,  statistics  and  more. 
256  pp.,  194  iflustr.,  Ref.  B250,  $12.95 
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productivity  with  Pascal's  power. 
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by  Jacques  Tiberghien  is  an  easy-to-read,  easy-to-use 
dictionary  containing  all  the  features  for  most  existing 
versions  of  Pascal  (Standard,  Jensen-Wirth,  OMSI, 
UCSD,  HP1000,  Pascal/Z).  Over  180  entries,  arranged 
alphabetically;  each  includes  definition,  description, 
syntax  diagram,  details  of  implementation,  variations 
and  examples.  The  perfect  reference  tool  for  any 
Pascal  user. 
500  pp.,  150  illustr.,  Ref.  P320,  $14.95 
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David  D.  Thornburg 

Innovision 

P.O.  Box  1317 

Los  Altos,  CA  94022 

My  last  column  concentrated  on  the  software  inter- 
face between  people  and  computers.  As  I  said  at  that 
time,  the  mechanical  devices  through  which  we  com- 
municate with  our  computers  are  no  less  deserving  of 
attention.  I  find  it  both  sad  and  amusing  to  see  that 
the  principal  method  by  which  humans  interact  with 
computers  is  through  a  keyboard  whose  100  year  old 
design  is  based  on  the  limitations  of  antiquated 
mechanical  devices. 

I  know  that  I  touched  on  this  topic  in  a  previous 
column,  but  a  phone  call  I  received  a  few  weeks  ago 
has  rekindled  this  issue  for  me,  and  perhaps  it  is  time 
to  talk  about  keyboards  again.  It  was  my  pleasure  to 
receive  a  phone  call  from  Dr.  Mary  Humphrey  in 
Canada.  She  told  mc  of  her  experiences  in  working 
with  children  who  use  computers  extensively  in  an 
educational  environment.  As  I  recall,  these  children 
range  from  the  educationally  handicapped  to  the 
gifted,  and  cover  a  wide  range  of  ages.  After  working 
with  the  computers  for  a  while,  the  children  are  ask- 
ed to  describe  what  things  they  like  and  what  things 
they  dislike.  She  told  me  that  the  major  problem  that 
children  encounter  with  the  computer  is  the  arrange- 
ment of  keys  on  the  keyboard.  "The  keys  are  all 
mixed  up."  Some  children  even  propose  alternative 
keyboard  layouts  —  all  of  which  are  alphabetical. 

I  know  that  this  is  a  tender  topic,  and  one  which 
has  been  with  us  for  a  long  time,  but  I  persist  in 
thinking  that  there  is  a  golden  opportunity,  right 
now,  for  us  to  improve  this  interface  between  people 
and  computers. 

This  month  we  will  explore  the  development  of 
the  commonly  used  Sholcs  keyboard,  the  evolution  of 
alternatives,  and  the  promise  of  a  new  keyboard 
environment  for  the  many  millions  of  new  computer 
users  who  ha\'e  no  training  in  typing. 

Did  you  know  that  the  100  year  old  layout  of 
the  keyboard  used  on  most  personal  computers  was 
intentionally  designed  to  be  hard  to  use?  This 
arrangement  was  developed  in  1872  by  typewriter 
inventor  C.  Latham  Sholes  (1)  and  his  attorney, 
James  Dcnsmore,  to  overcome  a  major  problem  in 
the  design  of  Sholes'  original  typewriter.  Originally 
the  keys  were  arranged  in  alphabetical  order.  Unfor- 
tunately, this  arrangement  made  it  very  easy  for  cer- 
tain commonly  used  keys  to  be  typed  in  such  quick 
succession  that  adjacent  type  elements  would  jam 


together  before  hitting  the  ribbon.  To  overcome  this 
problem,  Sholes  and  Densmore  placed  the  most  com- 
monly typed  letters  as  far  apart  in  the  type  basket  as 
possible,  and  the  result  was  the  QWERTY  keyboard 
we  have  today  (see  Figure  1).  The  name  QWERTY 
is  derived  from  the  first  five  keys  in  the  lop  alphabet 
row  of  this  keyboard,  and  is  a  folksy  name  for  the 
Sholes  arrangement. 

Most  of  the  effort  applied  to  improvements  on 
the  Sholes  keyboard  has  been  geared  towards  im- 
proving typing  speed  and  reducing  operator  fatigue. 


...the  100  year  old  layout  of  ttie 

keyboard  used  on  most  personal 

computers  was  Intentionally  designed 

to  be  hard  to  use... 


In  1932,  after  many  years  of  work,  August  Dvorak 
(2)  suggested  a  keyboard  arrangement  similar  to  that 
shown  in  Figure  2.  As  with  the  Sholes  keyboard,  the 
DSK  (for  Dvorak  Simplified  Keyboard)  requires  a  lot 
of  training  to  use  effectively.  Its  principal  advantage 
for  touch  typists  is  that  skilled  DSK  users  can  type  at 
up  to  twice  their  previous  typing  speed  with  less 
fatigue. 

If  DSK  is  so  much  better  than  Sholes,  it  is 
logical  to  ask  why  the  improved  keyboard  has  not 
displaced  the  older  inefficient  model,  especially  since 
the  original  mechanical  limitations  leading  to 
QWERTY  have  been  overcome  for  many  years. 
There  seem  to  be  two  causes  for  this  failure.  The 
first  is  the  inertia  associated  with  displacing  the  many 
millions  of  Sholcs  keyboards  in  use  today.  Second, 
there  is  the  understandable  resistance  on  the  part  of 
typists  trained  on  the  Sholes  arrangement,  each  of 
whom  would  have  to  spend  about  a  month  making 
the  transition  to  a  new  and  (presently)  hard  to  obtain 
keyboard. 

Neither  of  these  problems  has  deterred  other 
researchers  however,  and  many  other  alternatives  to 
QWERTY  have  been  proposed  in  recent  years. 
Among  the  more  interesting  concepts  that  have  been 
studied  is  the  "chord"  keyboard.  This  idea, 
pioneered  by  E.  T.  Klemmer  at  IBM  (3)  in  1958, 
entails  the  use  of  a  keyboard  with  only  ten  keys,  one 
for  each  finger.  Letters  are  typed  by  pressing  the  cor- 
rect sequence  of  keys  at  the  same  time,  much  as  one 
would  play  a  chord  on  a  keyboard  instrument.  With 
ten  keys,  1023  different  patterns  can  be  generated. 
To  make  it  easier  on  the  user,  Klemmer  didn't  ask 
the  user  to  press  more  than  two  keys  at  once.  Users 
of  this  system  were  able  to  type  at  more  than  40 
words  per  minute  after  intensive  training.  Klemmer 
fell  that  the  real  power  of  his  keyboard  would  come 
from  using  additional  finger  chords  for  the  entire 
words. 
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While  Klemmer's  keyboard  was  designed  from 
the  human's  point  of  view  (commonly  used  letters 
used  single  keystrokes  and  favored  the  stronger 
fingers),  other  keyboard  designers  have  decided  that 
people  should  change  their  behavior  to  match  that  of 
the  machine.  Several  designers  have  introduced  five- 
key  keyboards  on  which  the  user  is  expected  to  type 
the  alphabet  in  raw  ASCII-like  code.  While  having 
certain  appeal  to  some  high-tech  acquaintances  of 
mine,  most  of  these  efforts  have,  thankfully,  died  a 
quiet  death. 

My  concern  is  that  neither  the  Sholes,  the  DSK 
arrangement,  nor  any  of  the  chorded  keysets  makes 
any  sense  to  the  novice  user.  As  the  personal  com- 
puter market  continues  to  expand,  an  increasing 
number  of  people  are  being  asked  to  type  on  a 
keyboard  which  makes  no  sense  whatsoever.  Anyone 
who  has  watched  a  child  use  a  computer  has  seen  the 
intense  concentration  with  which  he  or  she  scans  the 
keyboard  looking  for  the  right  key.  These  novice 
"hunt  and  peck"  typists  typically  use  the  index 
finger  of  one  hand  to  do  their  typing,  with  "ad- 
vanced" novices  using  the  index  fingers  of  both 
hands.  When  one  considers  the  myraid  applications 
for  the  computers  used  by  novice  typists,  it  seems 
almost  criminal  that  a  powerful  modern  tool  like  the 
personal  computer  should  be  constrained  to  use  a 
keyboard  designed  as  an  apology  to  the  limitations  of 
nineteenth  century  mechanical  skill. 

Since  you,  most  likely,  have  had  some  exposure 
to  the  Sholes  keyboard,  you  might  think  I  am 
overstating  my  case.  You  should  perform  the  fol- 
lowing experiment:  Look  at  the  DSK  keyboard 
shown  in  Figure  2  and  type:  The  quick  brown  fox 
jumped  over  the  lazy  dog. 

Now  imagine  how  a  child  feels  when  presented  with 


QWERTY  for  the  first  time! 

I  feel  that  a  solution  to  this  problem  exists.  It  is 
logical  to  ask  why  I  think  the  time  is  ripe  for  change 
when  Dvorak  had  so  much  trouble  forty  years  ago, 
and  since  none  of  the  other  systems  has  moved  far 
from  the  research  laboratory. 

The  answer  to  this  question  is  that,  for  the  first 
time  since  1873,  a  major  keyboard  market  has 
opened  for  which  the  purchasers  and  users  of  these 
keyboards  are  not  already  skilled  typists.  The  per- 
sonal computer  market  in  the  United  States  jumped 
from  almost  nothing  in  1977  to  1 50,, 000  machines  in 
1979.  The  annual  sales  figure  appears  to  be  doubling 
every  year,  and  sales  this  year  might  reach  a  rate  of 
over  one  million  computers  per  year.  While  there  is 
no  reliable  figure  on  the  saturation  level  of  this 
market,  conservative  estimates  of  50  million  com- 
puters represent  a  probable  lower  bound  for  this 
marketplace.  This  massive  market,  coupled  with  the 
fact  that  the  overwhelming  majority  of  new  personal 
computer  users  are  not  already  "touch  typists"  is 
what  gives  encouragement  to  the  concept  of  a  new 
keyboard  arrangement. 

In  thinking  about  new  keyboard  arrangements 
useful  to  novices,  it  is  fairly  obvious  that  the  keys 
should  be  arranged  in  alphabetical  order.  Consider 
the  environmental  forces  which  lead  to  this  conclu- 
sion. Children  are  taught  their  ABC's  from  the 
moment  they  can  talk.  One  often  hears  children 
singing  the  alphabet  song: 

"Ay  bee  cee  dee  ee  eff  gee, 
ailch  eye  jay  kay, 
ell  em  en  oh  pee. . ." 

On  the  other  hand,  I  have  never  heard  a  child  sing: 
"Kew  doubleyou  ee  are  tee  wy, 
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you  eye  oh  pee, 
ay  ess  dee.  ' ' 

Later  on,  as  reading  skills  are  better  developed,  we 
teach  our  children  how  to  use  the  dictionary.  Once 
again,  they  encounter  the  letters  in  alphabetical 
order.  The  reason  that  words  in  dictionaries  are 
arranged  in  alphabetical  order  is  very  simple.  The 
user's  pre-existent  knowledge  of  the  letter  sequence 
allows  rapid  location  of  a  chosen  word  among 
thousands  of  other  words.  Those  of  you  who  have 
learned  a  language  which  uses  a  different  alphabet 
(such  as  Russian)  probably  experienced  some  frustra- 
tion in  learning  to  use  a  dictionary  in  that  language 
until  the  "new"  alphabetical  order  became  entrenched 
in  your  mind. 

If  the  QWERTY  arrangement  is  so  good,  then 
one  must  ask  why  office  workers  who  use  it  for 
typing  don't  also  use  it  for  filing  documents. 

As  it  turns  out,  some  enhghtened  vendors  of 
consumer  products  have  realized  the  value  of  our 
early  childhood  education,  and  offer  alphabetic 
keyboards  on  their  products.  The  Texas  Instruments' 
Speak  &  Spell,  Mattel's  Brain  Baffler  and  the  Craig 
"pocket  translator"  immediately  come  to  mind.  In 
one  of  the  more  ambitious  projects  of  considerable 
relevance  to  computer  using  educators,  Children's 
Television  Workshop  used  alphabetical  keyboard 
arrangements  in  the  seventy-odd  Apple  computers 
located  at  Sesame  Place  in  Bucks  County 
Pennsylvania. 

If  these  domestic  projects  aren't  enough,  con- 
sider the  fact  that  the  government  of  France  will  be 
performing  a  test  of  their  electronic  phone  directory 
system  by  installing  250,000  computer  terminals  in 
people's  homes  this  year.  Within  a  few  years  three 
million  of  these  terminals  will  be  installed.  A  few 


years  after  that,  perhaps  37  million  such  terminals 
will  be  in  daily  use  -  each  of  them  with  an  alphabetic 
keyboard  layout.  The  point  is  not  just  that 
alphabetical  keyboard  arrangements  are  possible,  but 
that  some  companies  are  actually  finding  that  these 
arrangements  are  commercially  successful. 

There  are  many  merits  to  using  an  alphabetical 
keyboard  arrangement.  Unlike  either  of  the 
keyboards  shown  in  Figures  1  and  2,  the  user  does 
not  have  to  scan  the  whole  keyboard  to  find  a  given 
key.  This  is  important  since  the  foveal  regions  of  a 
user's  eyes  can  only  be  focused  on  one  or  two  keys  at 
a  time.  Once  a  key  is  perceived  (assuming  it  is  the 
wrong  key)  the  logic  behind  the  alphabetic  layout 
helps  to  reduce  the  time  required  to  find  the  desired 
letter  or  symbol.  The  use  of  color  coded  keytops 
(with  vowels  having  a  different    color  than  con- 
sonants, for  example)  may  also  be  of  benefit  to  some 
users. 

The  development  costs  associated  with 
alphabetic  keyboards  are  no  different  from  those 
associated  with  the  Sholes  arrangement,  so  there  is 
no  particular  reason  for  this  new  keyboard  to  be 
more  expensive  than  the  more  traditional  model. 

Can  a  logical  keyboard  designed  for  novices  find 
its  way  to  the  marketplace?  The  answer  is  yes  if 
those  millions  of  us  who  are  buying  computers  make 
it  happen.  The  tyranny  of  QWERTY  can  be  stopped 
at  last! 
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My  advice  is  to  start  at  the  very  beginning,  and 
use  some  feature  of  BASIC  until  you  understand  its 
usefulness  and  purpose.  Continue  to  add  on  features 
as  you  need  them  or  want  to  understand  them. 
Above  all,  don't  get  frustrated.  The  best  way  to 
learn  to  program  is  to  program. 

Here's  a  sample  of  what  I  mean.  Type  this  pro- 
gram into  your  computer  (press  return  after  each 
line): 


10  REM  PROGRAM  #1 
20  PRINT  "HELLO" 
30  END 


This  page  is  a  continuing,  "re-cycling"  feature  in 
COMPUTE!.  //  consists  of  a  set  of  articles  that  repeal,  in 
sequence,  across  issues.  Thus,  if  you're  a  beginner  to  com- 
puting, you  can  pick  up  the  series  whenever  you  start  with 
COMPUTE!^  and  within  four  or  five  issues,  have  the  set. 
By  then,  you'll  find  you've  advanced  far  beyond  where  you 
are  now,  especially  if  you  have  your  hands  on  a  computer. 


Part  Two 


Access  to  Resources 

If  you're  just  getting  started,  you'll  find  several  im- 
portant sources  of  information  are  available  to  you. 
Beyond  the  obvious  channels,  such  as  magazines  and 
books,  you'll  quickly  discover  a  community  of  users. 
Your  local  computer  store  can  help  there.  They  can 
frequently  specialize  in,  or  at  least  cover,  your  par- 
ticular computer.  Depending  on  the  size  of  your  user 
community,  you  may  even  find  seminars  for  begin- 
ners, a  lending  library  of  back  issues  of  magazines, 
and  so  on. 

If  you're  in  an  area  where  activity  hasn't  yet 
grown  to  the  point  of  established  clubs,  or  there's  not 
a  computer  store  around  to  provide  such  informa- 
tion, drop  a  note  to  your  machine's  manufacturer  or 
give  a  call  to  the  district  office.  They  may  be  able  to 
provide  the  names  of  some  clubs  in  your  region. 

Learning  To  Program 

Assuming  you  have  no  experience  with  computers, 
and  no  established  local  users  group  for  support, 
where  do  you  start?  Well,  you  have  the  manuals  that 
came  with  your  computer.  And  depending  on  the 
manufacturer,  you'll  find  there  are  several  good 
books  on  BASIC  programming  around  that  will  help. 
One  sure  method  of  plunging  in  is  to  take  some  of 
the  simple  programs  that  sve  present  here,  ior 
example,  and  use  them. 

Once  you've  entered  a  program,  and  have  it 
working  as  described  by  the  author,  go  back  and 
figure  out  how  it  works,  and  why  it  works.  You'll 
soon  find  you  can  start  to  make  additions  to  pro- 
grams from  books  or  magazines  that  help 
"customize"  them  for  your  own  use.  This  is  an  ideal 
way  to  learn. 


NOW  TYPE  RUN,  AND  PRESS  RETURN. 

Your  computer  should  print  HELLO  on  the  screen, 
followed  by  READY.  Ta  Da!  A  working  program. 
Surely,  you  say,  I  bought  this  machine  to  do  more 
than  this.  Of  course  you  did.  Let's  turn  our  sample 
into  a  more  useful  program,  adding  a  few  more 
features  common  to  all  our  BASIC  languages. 

10  REM  PROGRAM  TO  ADD  NUMBERS 

20  PRINT  "HOW  MANY  NUMBERS  DO  YOU 

WANT  TO  ADD?" 
30  INPUT  N 
40  FOR  I  =  1  TO  N 

50  PRINT  "ENTER  THE  NUMBER." 
60  INPUT  J 
70  K  =  K-i-J 
80  NEXT  I 
90  PRINT  "THE  SUM  OF  THE  NUMBERS  IS 

";K' 
100  END 

When  your  computer  asks  how  many  numbers  you 
want  to  add,  type  in  some  small  number  like  5.  It 
will  then  ask  you,  5  times,  to  "Enter  the  number." 
Each  time,  type  in  one  number  that  you  want  to  add 
to  the  sum. 


COLLEGE  BOARDS 

for  TRS-80 
PET,  APPLE 

The  best  way  to  sharpen  your  skills  for  the  College  Boards  is  to  work  on  actual  examinations. 
Each  of  these  program  sets  confronts  the  user  with  a  virtually  limitless  series  of  questions  and  answers 
Each  program  is  based  on  past  exams  and  presents  material  of  the  same  level  of  difficulty  and  in  the 
same  form  as  used  in  the  College  Board  examination.  Scoring  is  provided  in  accordance  with  the 
formula  used  by  College  Boards. 

SAT,  PSAT,  N.M.S.Q.T.,  set  includes  7  programs  covering  Vocabulary,  Word  Relationships,  and 
Mathematics.  Price  $79.95 

EDUCATOR  EDITION  -  SAT,  PSAT  Includes  all  of  the  above  programs  plus  detailed  solutions  and 
explainations  for  each  problem  plus  drill  exercises.  SAT  set  includes  14  programs.  $149.95 

GRADUATE  RECORD  EXAMINATION  set  includes  10  programs  covering  Vocabulary,  Word  Rela- 
tionships, Mathematics,  Logical  Diagrams,  Analytical  Reasoning.  $139.95 
EDUCATOR^ EDITION  -  Graduate  Record  Exam  Set  includes  20  programs.  $199.95 

SWORD  OF  ZEDEK 

Fight  to  overthrow  Ra,  The  Master  of  Evil.  In  this  incredible  adventure  game,  you 
must  confront  a  host  of  creatures,  natural  and  supernatural.  To  liberate  the  King- 
dom, alliances  must  be  forged  and  treasures  sought.  Treachery,  deceit  and  witch- 
craft must  be  faced  in  your  struggles  as  you  encounter  wolves,  dwarves,  elves, 
dragons,  bears,  owls,  ores,  giant  bats,  trolls,  etc.  Each  of  the  12  treasures  will  en- 
hance your  power,  by  making  invisible,  invulnable,  more  eloquent,  more  skillful  in 
combat  etc.,  etc.,  as  you  explore  the  realms  of  geography  both  on  the  surface  and 
underground.  Dungeons,  temples,  castles,  mountains  etc.,  are  all  a  pari  of  the 
fantastic  world  of  Ra.  Each  game  is  unique  in  this  spectacular  and  complex  world 
of  fantasy.  S24.95 


KRELLGAMEPAK 
Incredible  bargain,  15  unique 
and  cbaflenging  games'.!! 


SUPER  STAR  BASEBALL 


Hostage 
Prime  Time 
The  Black  Death 
Star  Clipper 
Bulls  &  Bears 
Banzai 
Banzai  tl 


Primary  Fight 

Black  Gold 

Wordsworth 

Hard  Scrabble 

Bible  Quode 

Shakespeare  Quode 

Bill  of  Rights  Quode 


ALL  TIME 

SUPERSTAR  BAStBALt 

Siimpti?  Linpup 


SUPER  STAR  BASEBALL 
Sdfnpitr  Lineup 


Super  Banzai  TRS-dO only,  $39.95 


B.  Rulh 

T.  WillijlTH 

0  Pjrkpr 

1.  Rice 

L  Cfhiig 

J   Fom 

W  Surgell 

H  Aaron 

|.  DiMd^io 

H.  Green betg 

W.  Mjyi 

I.  Brock 

1,  liickion 

fi.  Horn^hy 

P  Row 

R  Cjrew 

C   Sisier 

H     WlliDD 

0,Ci?p«Ja 

H   Killebre» 

5  .Slusijl 

8-  Ti.ify 

C.  Vdzslreoj^k 

R.AIfrn 

T  Cnbh 

M  Manllp 

W.  MtCovfv 

R   LfMorc 

W  Miys 

H.  Aaron 

R.  lacksDn 

R   Zisk 

C. Young  P 

W  lohnson-p 

G-  Brell 

B   .Mddlock 

R.  Cuidrv.P 

T  Seas^r.p 

Perform  a  nee  is  b^scd  on  th«-  int^jr- 
dction  of  actual  bjltin^  and  pitching 
rfata.  CaiTH'  can  be  played  by  one 
or  Iv^O  players  wtlh  the  computer 
jctin{(  ai,  a  wcond  pljycr  whvn  df- 
sifed.  Player?  ielecl  rostpri  and  line- 
ups and  exercise  strategic  chokrs  m< 
eluding  hit  jnd  run,  base  stealing, 
pinch  hitlin)^,  intenttonal  walk,  etc> 
Hifjhly  realistic,  there  are  two 
versions,  ALL  TIME  SUPER  STAR 
BASEBALL,  and  SUPER  STAR  BASE- 
BALL fralUriUff  pUyrr^  of  Ihp  turrcnt 
dfMTade.  Each  includes  aboul  50 
players  allowtnn  nearly  an  infinilc 
nuTntH-r  of  rosier  and  lineup  paal- 
billlies. 

S14.95 


TIME  TRAVELER 

The  best  of  the  adventure  games.  Confronts  player  with  complex  decision  situa- 
tions and  the  demand  for  real  time  action.  Using  the  Time  Machine,  players  must 
face  a  challenging  series  of  enviornments  that  include;  the  Athens  of  Pericles, 
Imperial  Rome,  Nebuchadnezzar's  Babylon,  Ikhnaton's  Egypt,  lerusalem  at  the 
time  of  the  crucifixion.  The  Crusades,  Machiavelii's  Italy,  the  French  Revolution, 
the  American  Revolution,  and  the  English  Civil  War.  Deal  with  Hitler's  Third  Reich, 
Vikings,  etc.  At  the  start  of  each  game  players  may  choose  a  level  of  difficulty... 
the  more  difficult,  the  greater  the  lime  pressure.  To  succeed  you  must  build 
alliances  and  struggle  with  the  ruling  powers.  Each  game  is  unique.  $24.95 


^fi^ 


-ALL  PROGRAMS  AVAILABLE  FOR 

TRS-80,  APPLE  II  &  PET 
■  Programs  for  APPLE  or  TRS-80  are  on 

disk  orcassett,  please  specify. 

AM/iffifiraiJis  ri.'qu're  lhK9  rfi.S-flr);?An^rams  requite  tf  ITt  tl  BASIC 9 APfLt  pmKramf  requiip  Applf^riil  BASrC 


®      KRELL  SOFTWARE 


Send  check  or  money  order  to 
21  Milbrook  Drive,  Stony  Brook,  NY  1 1 790 

(516)751-5139 
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Here's  what  you  should  see  on  your  screen  after 
typing  run. 

HOW  MANY  NUMBERS  DO  YOU  WANT  TO 
ADD? 

?■ 


You  press  5  and  return 


Now  you  should  see: 

ENTER  THE  NUMBER. 

?■ 

Here  you  should  type  in  the  first  number  of  your 

group  of  5,  and  so  on  (5  times)  until  the  computer 

says: 

THE  SUM  OF  THE  NUMBERS  IS: 


This  will  be  the  sum. 


Try  this  one  out,  and  next  time  we'll  expand  it 
further,  explaining  how  it  works,  and  some  nice  ways 
to  make  it  work  more  usefully.  © 


manual 

alphabet 

tuTorial 

TO  FIT  ANY  8K  PET.      $49.95 

If  there's  a  hearing-impaired  person 
in  your  classroom— anywhere  in  your  life— 
you'll  want  to  know  about  this  7-program 
cassette  for  individually  paced  learning, 
self-testing,  and  reinforcement. 


The  Delmarva  Computer  Club 

P.O.  Box  36 

Wallops  Island,  VA  23337 


Model  EP.2A-88 

EPROM  Programmer 


Fast  as  Jackrabbits  .  .  .  Well,  almost! 

In  Australia,  two  rabbits  can  reproduce  over  13  million  offspring  in 
3  years ...  at  105  seconds  lor  27()6's.  the  EP-2A-88  can  reproduce 
1,892,160  EPROMS  in  3  years  Single  push  button  control,  the 
EP-2A-88  checks  if  EPROMS  are  erased,  programs  and  verifies. 
It  also  checks  for  defective  EPROMS. 

Two  basic  models  are  available.  The  EP-2A-88  1  will  accept  Copy 
(CM)  modules  for  the  2758,  and  2716  EPROMS  The  EP-2A-88-2 
will  accept  copy  modules  for  the  2716,  2732  and  TMS  2532 
EPROMS.  Power  requirements  are  115  VAC  50/60  Hertz  at  15 
watts. 

Pan  Nu-  Descripllun  Price 

EP2AfWl  EPROM  Programmer                         J49nflO 

EP2A88  2  EPROM  Programmer                                 49(1.(10 

CM5()  Copv  Module  for  2716.  TMS  2S16  EPROMS     2500 

CH70  Corn,  Mixiuie  for  275H  EPROMS               25.00 

CM  20  Cow  Module  for  27S2  EPROMS                      25.00 

CM  4)1  Copy  Module  tor  TMS  2.WZ  EPROMS 25  OO 

Non  SundardVollage  Option  (220  V.  24(1  v.l(X>u(    15.(10 

Optimal  Technology,  Inc. 

Blue  Wood  127.  EarlysvlUe,  Virginia  22936 
Phone  (804)  973-5482 
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PET  and  the 
IEEE  488  Bus 

(QPIB) 

by  E.  Fishar  and 
C.  W.  Jensan 


This  is  ths  only  complata  guide  availabia  on 
intarfacinfl  PET  to  GPtB.  Uani  how  10  program 
the  PET  interfaca  to  control  power  supplias, 
signal  sources,  signal  analyzers  ar>d  ottiar 
inatruments.  It's  full  of  practical  information,  as 
orw  of  ita  authors  assisted  in  tha  origirul  design 
of  the  PET  GPIS  interface. 

#31-4      $15.99 


NEW  PET/CBM 
edition 


Some  Common 
BASIC  Programs 

by  L.  Pooie,  M.  Borchers, 
C.Donahue 


76  Programa  you  can  use  even  if  you  don't 
know  BASIC.  Thi$  book  gives  you  a  variety  of 
math  power  including  pergonal  finance,  taxes 
and  statistics  as  well  as  other  programs  you'll 
want  like  Recipe  Cost  and  Check  Writer.  All 
programs  can  be  run  on  a  PET  or  CBM  with  8K 
or  mora. 

#40-3     $14.99 


PET  owners  can  purchase  the  programs  ready- 
to-run  on  cassette  or  disk.  Use  the  book  as  a 
manual  for  operating  instructions  and 
programming  options. 

Disk  #33-0     $22.50 
Cassette  #25-X    $15.00 

Practical  BASIC  Programs 

■d.  Lon  Poole 

These  are  40  easy  to  use  programs  that 
each  do  something  useful. 

Income  averaging,  checkbook  reconciliation, 
statistics,  factorials,  temperature  converaion 
and  musical  transposition  are  just  a  few.  K  off  ere 
■  weaHh  of  practical  computing  power.  Includes 
writa-upa,  program  notes  and  instructional 
examples  to  help  you  realiis  the  potential  uses 
of  each  program. 

#38-1     $15.99 

6602 

Assembly  Language 
Programming 

byL.J.eventhal 

Increase  the  capabilities  and  performance  of 
PET  land  other  6S02-baBed  computers)  by 
leeming  to  program  in  assembly  language. 

#27-6    $16.99 


New  for  your  PET 


from 


fj\  OSBORNE/McGraw-Hill 


PET'^'/CBM'''  Personal  Computer  Guide 
Second  Edition 

by  Adam  Osborne  and  Carroll  S.  Donahue 


The  PET/CBM  Personal  Computer  Guide  is  a  step-by-step  guide  that  assumes  no 
prior  knowledge  of  computers.  If  you  can  read  English,  you  can  use  this  book. 

This  book  provides  the  important  information  and  documentation  that  PET/CBM 

users  have  sought  for  so  long.  After  reading  this  book  you  will  have 

a  good  understanding  of  what  a  computer  — 

especially  the  PET/CBM 

computer  —  can  do  for  you.  If  you've  just 

bought  a  PET  or  CBM  this  is  the  book  you 

must  have  to  really  understand  your 

computer.  By  using  the  examples 

found  in  this  book,  you  will  quickly 

get  your  PET/CBM  up  and  running.  These 

examples  are  thoroughly  documented  so 

you  can  learn  how  and  why  the  programs 

work.  It  is  the  "how"  and  the  "why"  that 

are  important  if  you  want  to  learn  how  to 

make  your  PET  or  CBM  work  efficiently 

for  you. 

This  second  edition  contains  even  more 

useful  information  than  the  first 

edition  of  this  book. 

The  guide  contains  a  wealth  of 

information  on  everything 

from  keyboard  variations 

to  a  detailed  description 

of  PET  and  CBM  memory. 


Included  are; 

Complete  operating  instructions  for 

■     keyboard 
'    tape  cassette 
•     disk 


Description  of  all  CBM  BASIC  statements 
Optimal  programming  techniques  including 

■  input/output  programming 

■  file  handling 

■  screen  editing 

Solutions  to  programming  problems 
CBM  capabilities  end  limitations 


#55-1     $15.00 
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An  Applications 
Commentary 

Stimulating 
Simulations 

Gregory  R.  Glou 
Prescott,  AZ 

Well,  there  it  shs:  your  computer.  You've  spent  the 
past  few  months  learning  BASIC,  writing  all  kinds  of 
programs  and  learning  how  to  use  and  interact  with 
the  computer  and  its  tape  or  disk  storage  system. 
And,  if  you  do  say  so  yourself,  you've  turned  into  a 
pretty  darned  good  programmer! 

But  gosh  —  after  all  those  months  —  there  it  sits. 

Sure,  it's  still  fun  to  demonstrate  a  game  or  two 
if  a  friend  stops  by,  or  perhaps  you've  invested  in  a 
modem  and  can  access  a  Network. .  .but  by  and 
large,  if  you  made  a  list  of  the  reasons  why  you 
bought  your  computer  in  the  first  place,  a  list  of  'all 
the  things  I'll  be  able  to  do,' . . .  well,  you  've  done  them. 
You  find  yourself  spending  a  half  hour  or  so  a  day 
working  on  the  computer,  perhaps  keeping  your 
checkbook  up-to-date,  or  making  a  budget  listing,  or 
keeping  track  of  the  amortization  for  the  new 
car...  but  it  mostly  just  sits  there! 

Suddenly  it  dawns  on  most  of  us  that  finding  the 
answers  is  not  the  problem  —  we  understand  BASIC 
enough  and  disk  data  files  and  tape  loading  that  we 
can  figure  out  an  answer  to  a  problem.  The  difficulty 
is  in  finding  the  problem  itself,  in  asking  the  questions, 
in  figuring  out  things  we  can  have  the  computer  do. 
And  not  just  ideas  that  take  ten  minutes  and  display 
a  cute  drawing  on  the  .screen,  or  a  program  to  print 
all  odd  numbers  between  ten  and  a  thousand.  The 
whole  purpose  of  any  computer  is  to  save  time  and 
make  us  more  efficient  in  our  work  and/or  home 
affairs. 

But  where  do  you  get  ideas  to  —  as  the  ad  says 
—  simplify  your  life? 

The  first  place  to  look  is  to  examine  any  and  all 
paperwork  you  handle,  whether  you  use  your  com- 
puter in  your  home  or  business. 

The  businessman  has  some  obvious  needs  —  in- 
voicing, monthly  statements,  payroll.  We've  found 
that  our  APPLE  II  saves  an  hour  or  so  every  week 
by  figuring  and  printing  payroll  checks.  So-so.  But  it 
also  automatically  balances  all  the  figures  and  keeps 
them  on  a  disk  for  all  employee's  year-to-date  totals. 
The  old  way,  balancing  those  figures  by  hand  every 
quarter,  literally  took  hours  and  hours.  Here's  a  case 
where  the  initial  time-saving  didn't  seem  loo  terrific, 
but  since  everything  is  always  'in-balance'  and  up-to- 


date,  over  a  period  of  a  year  it'll  save  hundreds  of 
dollars  in  labor  costs. 

Accounts  receivable  and  accounts  payable  are 
obvious  savings,  compared  to  the  way  we  used  to  do 
things  (and  many  small  businesses  still  do)  —  by 
hand  posting.  Right  out  of  the  Middle  Ages!  Sending 
statements  used  to  take  a  day . . .  now  it  takes  two 
hours. 

But  the  businessman  has  to  take  a  closer  look  at 
the  other  paperwork  he's  involved  with. 

How  about  keeping  mileage  and  cost-per-mile 
records  for  any  vehicles  you  own  (the  homeowner 
can  do  the  same)? 

While  the  businessman  is  making  sales  projec- 
tions on  his  computer,  the  homeowner  can  project  a 
budget/expense  program  on  his. 


The  difficulty  is  in  finding  the  problem 
itself,  in  asking  the  questrons,  In  figuring 
out  things  we  can  have  the  computer  do. 


The  businessman  can  keep  a  running  record  of 
each  employee's  job  efficiency  (is  he  making  or  losing 
money  for  you?) . . .  and  the  homeowner  can  keep  a 
record  of  what  his  wife  (or  husband)  spends! 

The  businessman  is  able  to  project  what  a  major 
investment  will  do  to  his  cash  flow  and  net  profit, 
and  the  homeowner,  with  the  right  program,  can 
readily  tell  if  he  can  afford  that  Coleman  tent-trailer. 

The  businessman  can  sec  exactly  what  will  hap- 
pen to  his  profits  if  sales  drop  ten  percent,  //^the 
housing  industry  stays  in  its  slump.  If  the  Summer 
gets  hot  and  his  air  conditioning  units  sell  like  crazy. 
And  the  homeowner  can  predict  his  cash  situation 
nine  months  from  now  when  the  new  arrival  is  due 
(they  don't  let  you  take  babies  home  unless  they're 
paid  for!). 

Could  you  forecast  the  weather  based  on  past 
trends  and  current  data? 

Would  you  like  to  know  who's  got  the  best 
chance  of  winning  the  second  race  tomorrow? 

Arc  you  interested  in  your  youngster's  projected 
SAT  test  score? 

Could  you  plan  what  you'd  do  if  your  health  in- 
surance costs  increased  15%  next  month? 

Would  it  help  to  know  that  if  you  spent  X 
dollars  for  insulation  that  you'd  save  Y  tlollars  on  air 
conditioning  costs?  Or  if  you  install  tliat  solar  water 
heater  what  effect  it'll  have  on  your  tax  return? 

Is  it  useful  to  understand  that  if  you  could 
somehow  save  so  many  dollars  per  month  over  the 
next  so  many  months  that  you  could  save  X  dollars 
in  interest  for  that  awning/cooler/television/exercycle 
you  wanted,  by  paying  cash  instead  of  financing  it? 
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Agricultural  Software 
from  Cybcria™ 


FOR  PET/CBM  SYSTEMS 


Gyb6r~r3nTI6rThe  complete 
accounting  package  for  today's  farm  operations 

■  Records,  sorts,  combines  and  prints  tlie  results  of  tine  farm  operation. 

■  Account  tieadings  and  numbers  are  pre-assigned  tor  nearly  every  type 
of  farm  income  or  expense,  but  any  account  may  be  deleted,  altered  or 
added. 

■  Keeps  personal,  family  and  house-hold  accounts  as  well. 

■  Cyber-Farmer  management  tools  include  cash-flow  analyses,  depreci- 
ation schedules,  inventory  and  budget  reports. 

■  No  computer  experience  is  necessary  to  operate  this  system. 


Farrow-;Filer " 

Record-keeping  and  management 
system  for  the  pork  producer 

■  Helps  the  pork  producer  to  lower  their  cost-per-pig 
by  producing  more  animals. 

■  High  visual  impact  of  reports  allows  for  better 
culling  of  freeloaders. 

■  Alerts  the  operator  to  possible  medical  problems 
in  the  herd. 

■  Forecasts  farrowings  for  a  3  month  period. 

■  Keeps  individual  records  on  each  animal. 


Farmer's  Workbook 

The  most  powerful  management  tool  ever  for  the 
agricultural  producer.  Farmers  Workbook  combines 
the  power  of  Visicalc"^  *  with  the  knowledge  of  a  ma- 
jor midwestern  university.  The  Farmers  Workbook  is 
a  collection  of  templates  that  are  designed  to  be  run 
on  the  Visicafc®  program.  The  templates  include 
lables,  formulas,  sample  data,  test  cases  and  full 
documentation.  Template  titles  include:  Cattle 
Feeder,  Pig  Production,  Sheep  Production,  Grain 
Management,  Loan  Payments,  Market  Average,  Land 
Purchase  and  many  others. 

*Vi5icalc  is  a  trademark  oi  Personal  Software.  Inc. 


Also...Two  Other  Enhancements  for  PET/CBM  Systems 


SuperBus 


™  Greatly  multiplies 
system  capabilities 


per  computer 


This  is  an  active,  integrated  system— not  just  a  passive  network.  Super- 
Bus  gives  schools,  banks,  laboratories  and  businesses  control  of  the 
way  their  networks  operate. 

■  Up  to  18  computers,  disk  drives  or  printers  can  be  interconnected. 

■  Complete  file  security  (program  and  data)  and  BASIC  security. 

■  Built-in  error  detection  and  convenience  features. 

■  Can  both  read  and  write  to  disk. 

■  All  BASIC  commands  can  be  used. 


Auto-Boot 


Simplifies  PET/CBM  operation 

Auto-Boot  is  a  ROM  that  automatically  loads  and  runs  the  first  program 

on  the  disk  (initializing  if  necessary). 

Completely  compatible  with  most  other  programs. 

Just  insert  the  disk  in  the  drive,  turn  on  the  computer,  and  Auto-Boot 
does  the  rest. 


^/|Q95  per  computer 


P:tasleiCard.  VISA  and  COD-  orders  accepted.  Specify  computer  model  wtien 
ordering  SuperBus  or  Auto  Boot.  Dealer  inquiries  invited. 


m 


2330  LINCOLN  WAY 


i  ;-    515-292-7634 
AMES,  IOWA  50010 
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Wouldn't  it  be  interesting  to  program  your  com- 
puter to  analyze  the  miles  you  and  your  next-door 
neighbor  and  Joe  (he  lives  down  the  block)  and  your 
brother-in-Law  around  the  corner  each  drive  to  work 
every  day?  To  perhaps  route  a  carpooi  for  the  four  of 
you?  To  get  an  exact  projection  of  the  gas  you'd 
save?  To  perhaps  do  the  same  thing  with  you  wife 
and  her  friends. .  .who  all  drive  their  kids  to  school? 
To  program  your  computer  with  the  basic  items  your 
family  uses  (Gheerios,  ketchup,  kieenex,  soup, 


Anything  that  you  now  do  with  data 

can  be  adapted  Into  a  simulation, 

a  projection  of  the  future  and  its 

results  on  you. 


whatever),  along  with  the  average  rate  of  usage. , . 
and  then  printout  a  grocery  list  before  you  ran  out  of 
anything? 

Anything  that  you  now  do  with  data  can  be 
adapted  into  a  simulation,  a  projection  of  the  future 
and  its  results  on  you. 

This  —  the  area  of  simulation  —  is  perhaps  the 
most  powerful  thing  a  computer  can  do  for  any  of  us. 
Yes,  it's  wonderful  to  have  the  computer  keep  track 
of  our  monthly  bills,  to  have  it  do  the  mundane 
record-keeping  chores,  but  how  much  more  in- 
valuable it  becomes  when  we  project  the  future  with 
our  ideas! 

Let's  see ...  if  we're  making  X  number  of  dollars 
per  year  now,  and  inflation  will  average  Y  percent 
over  the  next  so  many  years  and  my  raises  will  give 
me  a  total  income  of  X  dollars  at  that  time. .  .will  the 
kids  be  able  to  go  to  College?  Will  the  wife  and  I  be 
able  to  buy  that  motorhome? 

The  whole  idea  is  to  project  —  and  thus  predict 
—  the  future. 

Now  what  if  I  get  laid  off  work  for  ten  days  over 
the  next  year?  What  if  the  wife  could  find  a  part- 
time  job  (perhaps  running  ammortization  schedules 
for  banks  in  your  area  on  your  Computer?)  —  what 
would  her  income  do  to  our  net  total?  How  about 
that  duplex  we've  been  wanting  to  buy  and  fix  up?  If 
we  pay  so  much  for  it  and  it  costs  us  this  much  to  fix 
it  up. .  .we  should  be  able  to  rent  it  for. . .  And  what 
will  it  do  to  our  income  tax  situation  to  get  all  that 
depreciation  from  it  as  a  rental?  How  much  would  I 
have  to  save  every  month  to  have  enough  to  pay  cash 
for  a  new  car,  say,  in  twenty  months? 

Well,  you  get  the  idea  —  simulation  on  your 
computer  can  help  you  find  out  what  the  future  will 
bring,  and  perhaps  in  time  to  allow  you  to  change 
things,  if  you  don't  like  what  it  displays  for  you  on 
your  CRT! 


The  whole  Idea  is  to  project  — 
and  thus  predict  —  the  future. 


Most  simulations,  by  the  way,  can  be  generated 
from  past  data.  The  businessman  can  project  labor 
costs  based  on  the  jobs  he  sold  last  year.  The 
homeowner  can  predict  what  his  salary  needs  are  by 
basing  his  estimates  on  last  year's  budget  printout 
(My  God,  Helen,  did  we  spend  that  muck  on  shoes?) 

Once  you've  exhausted  all  the  record-keeping 
and  paper-work  handling  and  forms-filling-out  things 
that  you  once  did  by  hand  (but  now  your  APPLE  II 
or  TRS-80  or  OHIO  SCIENTIFIC  or  PET  does 
better  and  faster),  the  logical  place  to  turn  to  is  this 
area  ot  simulation.  And  after  all,  there  are  only  so 
many  record-keeping  chores  we  have  to  take  care  of, 
and  once  they're  accomplished  —  and  the  computer 
is  being  used  only  an  hour  or  so  a  day  —  the  ideal 
place  for  one's  creativity  is  in  simulation. 

And  the  best  part  is  that  you'll  quickly  discover 
that  one  idea  leads  to  another  —  you  might  start 
projecting  your  net  income  and  end  up  looking  at  life 
insurance  values  in  relation  to  education  costs  ten 
years  down  the  road.  This  in  turn  might  lead  to  new 
record-keeping  ideas,  which  will  give  you  more 
simulation  directions ... 

So,  here  are  a  baker's  dozen  ideas  for  simula- 
tion in  areas  the  average  programmer  should  have 
an  interest  in  (after  all,  it's  your  money)  in  addition 
to  the  ideas  already  mentioned,  so  that  perhaps  a  few 
will  sound  good  to  you  and  be  of  some  help  in  your 
own  financial  planning: 

1.  Design  a  program  to  show  you  how  much 
money  you'd  have  to  save  weekly/monlhly/yearly  to 
end  up  with  X  dollars  Y  number  of  years  from  now. 
By  being  able  to  change  every  combination,  you'll 
soon  find  a  plan  you  can  afford  that'll  give  you  the 
cash  you  need . . .  when  you  need  it. 

2.  Project  the  cash  savings  by  replacing  your  pre- 
sent air  conditioning  system/furnace/water  heater/ 
cookstove  with  a  new  energy-savings  one.  How  long 
will  it  take  to  pay  for  itself  at  the  present  gas  or  elec- 
tric rates?  What  if  the  rates  increase  X  percent? 

4.     Printout  the  values  of  your  stock  portfolio  if  in- 
flation goes  up  so  much  percent  while  the  market 
goes  down  X  percent. 

3.  Compare  the  overall  costs  of  remodeling  the 
basement  vs.  the  cost  of  a  new  home. 
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Tired  of 
kearing 

about 

PASCAL? 

We  think  you've 
waited  long  enough. 


At  losT,  there  is  an  easy  to  under- 
stand Pascal  sampler  to  help  you  learn 
Pascal  programming.  LinkSampler.  And  to 
fill  ttie  needs  of  ttie  Pascal  programmer, 
two  Pascal  utility  programs  to  increase 
your  programming  productivttY,  LinkVideo 
and  LinkDisk. 


Link  Systems  bocks  its  commitment 
for  quality  Pascal  software  witti  fifteen 
years  of  mainframe  and  micfo  computer 
programming  exp>erience. 

The  Easiest  Way  to 
Learn  Pascal 

LinkSampler  I  is  an  entertaining 
Pascal  learning  tool,  supplied  with  easy  to 
understand  documentation.  LinkSampler 
includes  o  full  diskette  of  games,  math 
procedures  and  financial  programs, 

LinkSampler  I  will  help  you  put  into 
practice  what  you  have  read  in  books. 

An  Interactive 
Pascal  Utility 

LinkDisk  fills  the  needs  of  the  pro- 
grammer for  manipulating  individual 
bytes  of  Pascal  moss  storage  media. 

It  compares,  examines  and 
changes  any  byte  on  an  Apple  Pascal  disk 
and  translates  DOS  basic  into  Pascal. 
Compare. 

This  function  enables  you  to  insure  that  a 
disl<  copy  was  performed  without  error, 
and  the  copy  is  readable.  Good  for  Pascai 
and  basic 
Examine. 

Enables  you  to  examine  and  change  data 
on  mass  storage,  change  data  byte  by 
byte  and  alter  any  nibble  of  data- 
Translate. 

Enables  you  to  translote  DOS  3.3  text  and 
binary  files  Into  Pascal. 


A  Multi  Function 
Programmers  Aid 

LinkVideo  saves  valuable  Input,  out- 
put programming  time,  and  provides 
terminal  independence  for  essential 
screen  functions 

•  Erase  to  End  of  Line. 

•  Erase  to  End  of  Screen.  •  Clear  Screen. 

•  Cursor  tyloves  (both  input  and  output), 

•  Line  and  Screen  Erosure. 

•  Fiiters.  Validates  and  prompts  input  for 
Strings,  Fields.  Boolean.  Social  Security 
Numbers.  Telephone  Numbers,  Dates. 
Integers,  Pseudo-Reals. 

SYsrems 

I  n Please  send  me  more  information.  | 

D Please  send  me  more  information.  I  am 
a  Dealer.  Dealer  Sales  (213)  871-1511 

Name 


Address  . 

City 


-Zip^ 


Telephone 

Link  Systems,  16S5  26th  Street. 
I  c  HP.  1  Santo  Monica.  CA  90404  j 


SORT  is  a  6502  iiKichiiie  languHge  in-niemory  sorting  algorithm  ot  commercial  quality  for  PET  and  APPLE  owners.  Most 
sorts  are  accomplished  in  less  than  a  second  and  large  sorts  take  only  a  few  seconds.  The  algorithm  is  a  diminishing  increment 
insertion  sort,  with  optionally  chosen  increments.  There  are  no  conditions  under  which  SORT  performance  degenerates  or  fails, 

SORT  requires  almost  no  user  set-up  operations,  SORT  handles  integer,  floating-point,  and  string  arrays  plus  arrays  of 
more  than  one  dimension,  hi  addition,  multi-key  sorting  of  string  arrays  has  been  enabled.  The  user  may  specify  the  character 
within  a  string  to  begin  sorting  on  and  how  many  characters  are  to  he  evaluiited,  SORT  is  capable  of  performing  up  to  r«,'enry  of 
these  multi-kev  sub-sorts  (on  matches  found)  at  the  same  time. 

SORT  on  the  PET:  SORT  is  available  ior  large-keyboard  PETS  onlv.  One  EPROM  fits  all  newer  40  i3  80  column  PETS, 
SORT  EPROM  comes  at  hex  S9000,  $A000,  or  $I»00  socket,  EPROM  with  SORT  and  te,xt  dump  is  $55.00  (postpaid). 

SORT  on  the  A1^P[,E  11  via  a  i.|ualiiy  slot  independent  EPROM  board.  Board  includes  function  driver  that  suppons  16 
EPROM  based  functions  for  user  EPROMS.  APPLE  EPROM  card  with  SORT,  text  screen  dump  and  function  driver  is 
$f  f  0,00 (postpaid).  MASTERCHARGE  &  VISA  accepted. 


nrz2 


by  MATRIX  in  EPROM  lor  the  PET  and  APPLE  n. 


MATRIX  SOS'tWarCf  inc.     :n:)  Marion  Avenue,  Big  Rapids.  MI  49.307,  (616)  796-2483,  (616)  796-0381 

A  Clompk'te  Line  of  Software  for  Small  Businesses. 
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5.  Figure  out  what  salary  you'll  need  with  an  an- 
nual raise  of  X  dollars,  an  inflation  rate  of  Y  per- 
cent.  ..when  you  son  starts  college  in  19 — . 

6.  Estimate  the  cost  savings  of  adding  an 
evaporative  cooler  to  your  air  conditioning  .system. 

7.  Find  out  what's  best  for  your  own  situation  by 
comparing  the  net  cost  of  life  insurance:  whole  life 
gets  cash  value  plus  dividends  while  term  insurance 
doesn't.  Which  costs  less? 

8.  Find  out  how  much  of  a  raise  you'll  have  to  ask 
for  based  on  X  percent  inflation  this  year. 

9.  Get  a  budget  projection  comparing  the  number 
of  movies  you  go  see  (the  cost  of  tickets  &  popcorn) 
to  what  that  new  cable  TV  deal  costs. 

10.  Discover  what  your  annual  car  expenses  are 
over  the  next  five  years  if  you  either  (A)  keep  your 
present  car  or  (B)  buy  that  new  gas-saving  model. 
Factor-in  different  per-gallon  costs,  and  don't  forget 
the  new  one  costs  more  for  insurance  and  license 
plates. 

11.  Figure  out  exactly  how  much  life  insurance  you 
need  right  now  —  determine  how  much  income  your 
wife  will  need  for  how  many  years. 

12.  If  you  can  save  so  many  dollars  per  month, 
display  or  printout  the  various  options  you  might 
have  (money  market  funds,  regular  savings,  cer- 
tificates of  deposit,  mutual  fund  programs);  which  is 
best  for  you? 

13-      Find  out  exactly  what  happens  if  you  buy  a 
rental  unit,  by  using  forced  inflation.  The  duplex 
might  cost  you  X  dollars,  but  if  you  spend  Y  dollars 
to  fix  it  up,  how  much  will  it  increase  in  value? 
Compare  this  duplex  with  that  triplex.  Which  is 
best?  If  you  fix  a  place  up  and  then  keep  it,  how 
much  can  you  raise  the  rents?  What  does  it  do  to 
your  tax  return? 

Somewhere  in  all  these  ideas  is  a  problem  that 
you  need  a  solution  to.  So . . .  get  your  programming  pad 
out  and  get  to  work. . .  and  all  of  a  sudden  you'll  find 
your  computer  in  almost  constant  use . . .  and  not  just 
sitting  there  any  more! 


Editor's  Note:  Once  you  have  one  of  these  programs  up  and 
running,  write  a  tulorially  descriptive  article  to  go  with  it, 
and  send  it  in  to  me  at  COMPUTE!  We'll  look  forward  to 
it,  and  so  will  all  our  readers  who  aren  't  quite  programmers 
yet.  RCL.  € 


CURE  TO 

SOFTWARE 

PROBLEMS 


PROFESSIONAL  SOFTWARE 

Medical,  Dental  &  Legal  Systems, 
Accounting  &  Financial,  Educational, 
Word  Processing,  Office  Management 

Check  your  Local  Dealer  or  Contact: 

Chorle/  fllonn  &  fl//oeiote/ 

7594  San  Remo  Trail 

Yucca  Valley,  Ca.  92284 

(714)  365-9718 


Apple  II 


TRS-80 


Tl  99/4 


pet  s  apple  ii  users 
Tiny   Pascal 


PI1JS+ 

GRAPHICS 


The  TINV  Pasca(  Syslem  turns  your  APPLE  it  mlc^o  inio  a  16-btI  P-rrachlno.  You 
too  can  learn  the  language  that  is  slated  to  becoine  IMe  successor  to  BASIC,  TINY 
Pascal  Dlfers  the  loUowJng; 

'   LINE  EDITOR  to  create,  mcdlfy  and  malnlAln  source 

*  COMPILER  to  produce  P-code,  th«  assembly  langauioe  of  Iht  P^machlne 
'  INTERPRETER  to  execute  the  compiled  Pcode  Itias  TRACE) 

•  SIructureO  progremmed  conslrucls:  CASEOF-ELSE.  WHILE-DO,  IF-THEN- 
ELSE,  REPEAT-UNTIL,  FOH-TOIDOWNTO-DO.  BEQIN-END,  MEM.  CONST, 
VAH   ARRAY 

Our  new  TINY  Pascal  PLtJS-t  provides  grapnics  and  other  huritin  functions: 
GRAPHICS-  PLOT,  POINT.  TEXT,  INKEY,  ABS  AND  SQR.  The  PET  version  sup- 
ports double  density  plotting  on  40  column  screen  giving  80  x  50  plot  positions. 
The  APPLE  il  version  supports  LORES  and  for  ROM  APPLESOFT  ovunars  the 
HIRES  graphics  plus  other  leaturas  v/ilh:  COLOR.  HGRAPHICS.  HCOLOR, 
HPLOT,  PDL  and  TONE,  For  those  who  do  not  require  Qraphics  cepabilitles,  you 
may  still  order  otjr  original  Tiny  Pascal  packaae. 


TINY  Pascal  PLUS.   GRAPHICS  VERSION- 
PET  32K  NEW  Roms  cassette S55 

PET  32K  N EW  Rome  tiiskelte SSO 

APPLE  II  32K«BK  w;DOS  3,2  or  3.3 $50 


TINY  Pascal  NON-QRAPHICS  VERSIONS- 
PET  i6Ki32K  NEW  Roms  cassette.     - SJO 

PET  16W32K  NEW  Roms  diskette $35 

APPLE  II  «IROM  Applesolt  32K  wrOOS 535 

APPLE  II  »«.'RAM  Applesoft  4aK  wfDOS S3S 

USER'S  Manual  (refundable  with  software  ordflr) $10 

6502  Assembly  Listing  ol  INTERPRETER-oraphics $2S 

6502  Assembly  Listinp  ol  INTERPRETER-non  graphics, .  $20 

'BtE  90ir*g*  >-  U  5  MrM]  C^N'C*   O'Wt  r-^  c*  &rtp<riS  o'  B,  Dantfifd  (^ic'uJl  e*fO 

"J-ltJf  PnS  tie"*t,C"  en*!     MK"";*-^  I*Md«nt«  ■->CrL>St  *%   lt»t«  t|IV«  III     O'fll'l  K 

^•0r*t!  11*  THE  scuKE   ciaaii 
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ABACUS  SOFTWARE 

P.  0,  Sox  7211 

Grand  Rapids,  Michigan 
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SEC  spimvriter™ 

quality,  reliability,  and  affordability 

is  NOW  available  backed  by 

service  and  support  you  can  depend  on. 


Dealers,  O.E.M.'s,  and  end-users  all  realize 
that  service  is  the  key  ingredient  of  a  wise 
purchase— SO  DOES  T-COMt 

T-COM,  a  fully  authorized  NEC  distributor,  be- 
lieves a  successful  sale  doesn't  end  with  the 
delivery  of  the  product.  We  offer  the  service 
and  support  to  keep  your  Spinwriter  operating 
witii  the  least  amount  of  down  time  for  you 
and  your  customers.  Witfi  our  fully  factory 
trained  service  staff  and  unique  service  poli- 


cies, we  make  every  effort  to  keep  your  pur- 
chase from  T-COM  an  investment  you  can 
count  on  to  deliver  satisfaction  everyday. 

T-COM  represents  a  select  group  of  depend- 
able state-of-the-art  word  and  data  process- 
ing products  and  supplies.  From  Data-MATE 
and  Smith  Systems  terminal  furniture  to  NEC 
printers  and  supplies,  you  can  count  on  the 
finest  products  available  all  backed  by  T-COM's 
firm  commitment  to  service  and  support. 


Dealer  and  end  user  inquiries  are  welcome  for  these  fine  products: 

■  Data-MATE  Terminal  Furniture  ■  Printer  Interface  Cables  ■  Gates  Sound  Covers 

■  NEC  Spinwriter  ■  Spinwriter  supplies  and  accessories  ■  Smith  System  Furniture 

FOR  INFORMATION  ON  DEALERSHIPS,  PRODUCTS,  AND  SERVICE 

Contact  T-COM,  INC. 

Two  North  Plaza  P.O.  Box  3005 

Jackson,  Michigan  49204 

Phone  (517)  787-9280 
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T-cnm.inc 


a  CC&S  Systems  Company 


"The  ideal  software  source... 

"^^fe  couldn't  find  it 

says  Richard  Taylor,  noted  software  author  and  Presiderrt,  Programs  Unlimited  |  { 1  f  f  EM  I 


Programs  Unlimited  national  t>eadquarters,  Jertctio,  NY 


We  know  wtiat  it's  like  out  ttiere.  Because  that's  wtiere  we 
came  from. 

Before  we  decided  to  become  software  entrepreneurs, 
we  were  just  like  you— micro-computer  enttiusiasts 
searctiing  and  sifting  througti  myriad  magazines  for  the 
ideal  mail  order  software  source. 
What  we  hoped  to  find  was  a  single  entity  that  offered  an 
ultra-wide  selection  of  software  {and  peripherals)  for  our 
particular  micro-computers.  That  pre-selected  only  the 
best  of  the  many  similar-sounding  prog  rams  that  reached 
the  market  each  month.  That  could  give  us  personal 
assistance  with  the  purchase-decision  process.  And  that 
stood  behind  its  products  with  a  no-holds-barred 
guarantee. 
Isn't  that  what  you've  been  looking  for  too? 


When  we  couldn't  find  it,  we  decided  to  become  it.  And 
PROGRAMS  UNLIMITED  was  born. 

An  Informatton  Services  Department: 
To  Solve,  Not  Sefl 

We're  professionally  staffed  and  solidly  financed.  We  set 
high  standards  for  the  programs  we  carry,  whether 
developed  by  ourselves  or  others;  if  they  don't  meet  our 
standards,  we  know  they  won't  meet  yours. 
We  have  a  computer  Bulletin  Board  to  keep  you  apprised  of 
our  latest  offerings,  and  a  toll-free  number  for  telephone 
orders.  In  addition,  we've  established  an  Information 
Services  Department;  its  primary  function  is  not  to  sell 
merchandise,  but  to  provide  expert  answers— from 
Richard  Taylor  and  others — to  questions  you  may  have 
about  your  system. 

Our  Guarantee  is  Really  a  Guarantee 
We  know  who  we  are  and  what  we're  up  to,  but  you  may 
not — yet.  That's  why  we  give  you  the  best  guarantee  we 
can  think  of:  if  for  any  reason  you're  not  satisfied  with  any 
PROGRAMS  UNLIMITED  purchase,  return  it  within  14 
days  for  a  full,  no-hassle  refund. 

Think  we're  going  overboard?  You're  right. 

We  know  that  the  future  of  our  business  is  repeat 

business.  We  want  you  to  be  satisfied  first  time,  second 

time,  every  time  you  buy. 

We  want  to  earn  the  right  to  be  your  software  source. 


TM 


the  software  source 

PROGRAMS 


So  we  founded  it" 


Mention  This  Ad  and  Save  10%  on  These  Introductory  Specials!* 


PARALLEL 
PRINTER  CARD 

From  TYMAC 
APPLE 


With  this  Printer  Card  and  youi  *PPLE,  vou 
con  now  run  tfie  EPSOt>J  MX-SO.  EPSON 
MX-70,  EPSOM  TX-aO.  NEC.  lvllCr»UNE-80. 
SANDERS.  CENTOONICS  701  and  779, 
STARWRITEP  Of  ony  ottler  printer  wtiich 
uses  ttie  stondard  CENTRONICS 
configuration  Connes  compiete  with 
cable  connector  and  a  90  dov  warranty. 


REGULARLY  $139.95 


EPSON  MX80 
PRINTER 


APPLE  AND  ATARI 

THE  DREAM  PRINTER  FOR 

THE  19e0's 

Ttiis  is  Ihe  printer  you  hove  been  hearing 
olsouti  9x9  dot  motrix  with  true 
descenders  Bidirectional,  logic  seeJ<ing, 
multiple  ccpv.  ^S  Graphics,  bokjtoce 
Sodwcre  setectobte  40.  80.  66  or  132 
cotumns  After  50  rr^illion  ctiaraclers  vou 
con  replace  Itie  print  head  for  undef  SMI 
All  this  (orurKJer  S600.  It's  a  printer  that 
could  or^ty  have  come  from  the  world's 
largest  manufacturer  of  print 
m©chonisn-\s,  Epson. 

CAIL  FOR  SPECIAL  PRICE 


RENUMBER 
FOR  ATARI 

by  Robert  Alleger 
ATARI  II  800  16K  DISK 


Renu  mber  any  size  BASIC  Program  in  just 
a  few  seconds.  Ttiis  MACHINE  LANGUAGE 
Progrom  relocates  itself  in  low  menxxy 
Renumbers  all  GOTO.  GO  To.  GOSUB.  LIST 
ON  .  ,  GOTO,  ON  .  .  GOSUB.  RESTORE. 
THEN  arid  TRAP  statements  Simple  to  us© 
One  staterrient  tells  ttie  progTam  wt>ere 
to  start  renumbering  and  wtiQt  in- 
cren-ient  to  use  between  line  numbei?- 


A  PROGRAMS  UNLIMITED  EXCLUSIVB 
REGULARLY  $14.95 


HIRES  GRAPH-FIT 

APPLE  II  with 

Applesoft  in  ROM 

4eK  A-SOFT  DISK 

3-D  HIRES  COLOR  GRAPHS  FOR 

YOUR  APPLE  II  GRAPH-FIT! 

GRAPH  FIT  make  four  ditterent  types  of 
colorful  high  resotution  graphs  3-0  bar 
charts,  pie  charts  and  line  grophs  with 
numeric  X-axis  Of  monthly  X-axis,  All 
programs  ore  easy  to  use  and  st>are 
powerful  user-oriented  features  Just 
enter  the  data  and  ttie  progtamwill  do 
the  rest  E  ntries  made  by  the  user  may  bo 
ctiar^ged  via  a  menu  after  the  o  gtoph 
tias  been  drawn  Graphs  may  bo  saved 
to  disk.  Graphics  are  compatible  with  ttie 
EPSON  printer  plotting  routines. 

REGULARLY  S25j00 

(SAVE  S5,00) 


MISSILE  CHALLENGER 


APPLE  48K  Applesoft 
HIRES  ACTION  GAME!  Wotch  the 
vapor  troik  os  mulfitudes  of  enemy 
I.CB.M.'s  convefge  on  your  missile 
bases  and  strategic  cities.  Listen  as 
they  penetrate  ttie  otmos- 
pfiere  and  descend.  It  is  up  to 
vou  to  S(3ve  your  countty  before 
total  destruction  hoppens.  Use  your 
long  range  scanner  and  fire  your 
atomic  wattieods.  Some  of  ttie  mis- 
si  les  hove  multiple  wartieads!  Uses 
botfi  gome  poddies  or  a  joystick. 
Complete  instructions  are  on  disk. 
WRITES  HLSCCKSETO  DISK.  8  levels  of 
ploy,  increasing  difficutly.  Retains 
name  of  tiigti  score. 

PRICE:  $19.95 


SUPER  SEA  WAR 

By  Lance  fvlicklus 
ATARI  800  32K  Tope 


Includes  action  sound  effects,  fast 
execution  fof  long  and  stxirt  range 
sensor  scans  and  multiple  moves. 
Vou  travel  thirough  a  ttiree  dimen- 
sional galaxy  mode  up  of  192 
quodrants  and  various  types  of  stars, 
planets,  block  Inoles  and  a  pulsar. 
Your  mission  includes  expkirotion 
and  combat.  Animated  displays 
add  to  ttiis  excellent  Star  Trek  simu- 
latton  Includes  ability  to  load  and 
save  games. 


REGULARLY  $14.95 


STARTREK  35 


APPLE  I 


Hires  groptiics  and  unique  sound 
add  to  ttie  excitement  of  super  sea 
war.  Ttiis  cismputer  entionced  ver- 
sion of  Battiestiip  v^tti  3  levels  of  pkay 
includes  super  salvo  witf-i  missiles,  All 
of  ttie  stiips  ore  groptiicalty  dis- 
pteiyed  as  well  as  ttie  grids.  Ttie  pro- 
grom is  self  documenting  andeosy 
enougti  for  a  child  to  pkT|r  and  enjoy. 


REGULARLY  $13^ 


ROADRALLYE 


APPLE  II 

A  stimulating  Apple  Hires  Gome  in 
which  the  player  must  try  to  df  iv©  a 
Formub  racer  a>rer  an  increasingly 
harder  course.  There  ase  5  spectac- 
ular cixirses  that  change  after  the 
completion  of  a  iap.  You  are  In  a 
roce  against  timell  Watch  out  for  ttie 
course  obstacles  which  include  oil 
slicks,  razor  sharp  turns,  and  difficult 
to  negotiate  overpasses.  This  game 
is  sure  to  provide  you  wtth  hours  of 
pleasure  os  you  try  fo  cut  seconds 
off  your  score.  GOOD  LUCK!! 


REGULARLY  $14.95 


There's  Lots  More  in  Our  Free  Catalog.  Ask  For  Your  Copy  Now! 


HOW  ^^  PHONE;  (9-5,  Monday  thru  Friday) 

f*^^  »  »        .  CALL  TOLL  FREE  {800>  645-6038  (except  NY) 

ra.  NY  State  residents  coll  collect  (516)  997-8668 
COMPUTER  TO  COMPUTER:  (516)  334-3134 

ORDER'  ^^  ^^^'  ^^^^' ''®'" "^^  ^°^  ^^^-  •^®"^^-  NY  1 1753 

Add  S1.00  for  postage  and  handling.  N.V  reskjen^  odd  sales  tax.  *ln-   ^^^^H 
troauctory  Speciols  valid  thrcxjgh  S/1S/81.  Subsequent  prices  subiect         V/SA' 
to  change  without  rx^tce.  ^^^JK 


FULL  GUARANTEE 

If,  within  14  days,  you  are  for  any  reoson  dissatis- 
fied with  any  purchase  from  PROGRAMS 
UNLIMITED,  return  the  merchandise  in  origi- 
nal condition  for  o  prompt,  full  refund. 


UHUMTTCD 


Visit  our  new 

store  at  20 

Jerictio  Tplce. 

Jericho,  L.I.,  t^ 

(More  to  come 
coast  to  coast) 
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The 

Commodore 
VIC-20: 
A  First  Look 

David  D.  Thornburg 

Innovision 

P.O.  Box  1317,  Los  Altos,  CA  94022 

It  seems  surprising  to  realize  that  it  was  only  three 
years  ago  when  the  Commodore  PET  started  to  show 
up  in  dealer's  showrooms.  At  a  price  of  $799,  this 
astounding  machine  (along  with  its  temporal  counter- 
parts from  Apple,  Radio  Shack,  and  others)  broke 
down  many  price/performance  barriers  in  the  com- 
puter field. 

It  wasn't  much  later  that  people  started  won- 
dering if  the  small  computer  industry  was  going  to 
copy  the  calculator  industry,  with  ever  more 
sophisticated  machines  being  made  available  at  the 
same,  or  lower,  cost  than  that  of  earlier  models. 
Mythical  price  barriers  were  erected,  only  to  be 
smashed  by  new  product  announcements. 

It  was  the  breaking  of  the  $400  barrier  last  fall 
by  Radio  Shack's  TRS-80  Color  Computer  that 
caused  some  industry  observers  to  predict  the  final 
arrival  of  the  true  "consumer"  computer  (see  the 
review  on  (his  machine  which  appeared  in  the 
November-December  1980  issue  of  COMPUTE!). 
But  almost  before  the  TRS-80  Color  Computer 
(which  I  will  refer  to  as  the  TRS-80  from  now  on) 
was  in  full  production,  Commodore  announced  the 
collapse  of  yet  another  barrier  with  the  introduction 
of  the  VIC-20,  priced  at  only  $299. 

For  those  of  you  who  have  yet  to  see  a 
photograph  of  the  VIC,  it  is  about  the  smallest  size  a 
computer  could  be  and  still  have  a  full-sized 
keyboard.  This  compact  size  makes  the  VIC  fit  easily 
into  almost  any  imaginable  home  location  —  an  im- 
portant feature  which  other  manufacturers  have  yet 
to  understand. 

Before  going  into  details,  I  want  to  mention  a 
little  about  the  "ambience"  of  the  VIC.  Those  of 
you  who  arc  familiar  with  the  PET  will  find  many  of 
the  good  PET  features  on  the  VIC.  Running  a  pro- 
gram from  tape,  for  example,  requires  merely  press- 
ing SHIFT  RUN  and  the  cassette  PLAY  button. 
The  full  screen  editor  (using  cursor  control  keys)  is 
supported  by  the  VIC,  as  is  the  PET  graphics 
character  set. 

In  a  move  which  is  certain  to  guarantee  much 


support  from  the  indigenous  PET  software  com- 
munity, Commodore  even  kept  the  tape  formats 
identical  so  that  PET  programs  could  be  loaded 
direcdy  into  the  VIC.  Most  of  the  PET  programs  I 
have  run  on  the  VIC  required  only  a  few  lines  of 
revision  to  work  perfectly.  This  suggests  that  outside 
software  support  for  the  VIC  will  appear  instan- 
taneously upon  its  arrival  in  the  marketplace. 

As  a  sign  of  Commodore's  attention  to  detail  in 
this  area,  both  the  user  port  and  the  cassette  connec- 
tor are  identical  to  their  PET  counterparts,  so  many 
plug-in  peripherals  for  the  PET  will  plug  into  the 
VIC  as  well. 

An  IEEE-488  interface  (standard  with  the  PET) 
is  available  as  an  add-on  for  the  VIC.  Except  for  this 
interface,  the  PET  and  VIC  interface  environments 
are  quite  similar. 

That  the  VIC-20  is  an  astounding  machine  for 


...it  is  about  the  smallest  size 

a  computer  could  be  and  still  have  a 

full-sized  keyboard. 


the  price  is  unquestioned.  What  we  will  try  to  do  in 
this  review  is  describe  the  VIC's  capabilities  and 
features  in  comparison  with  the  machines  with  which 
it  is  likely  to  share  the  limelight  —  the  TRS-80 
(Color  Computer)  and  the  Atari  400. 

In  order  to  provide  some  structure  to  this 
review,  I  have  prepared  a  table  which  shows  the 
salient  features  of  each  machine.  This  table  is  divided 
into  four  categories:  OUTPUT,  INPUT,  EXTER- 
NALS, and  INTERNALS.  We  will  discuss  each  of 
these  in  turn. 

OUTPUT... 

Communication  from  the  computer  to  the  user  re- 
quires (for  all  three  machines)  a  television  set.  All 
three  computers  support  color  and  generate  user  pro- 
grammable sounds  which  are  heard  through  the  TV 
loudspeaker.  All  three  computers  come  with  RF 
modulators,  thus  making  the  connection  to  the  home 
television  a  moderately  trouble-free  task. 

These  similarities  between  machines  should  in 
no  way  be  taken  to  imply  that  there  are  no  substan- 
tiative  differences  between  these  computers,  however; 
the  differences  are  most  important. 
In  the  area  of  alphanumeric  display,  for  example,  the 
VIC  displays  a  maximum  of  23  lines  of  22 
characters,  compared  to  16  lines  of  32  characters  for 
the  TRS-80,  and  24  lines  of  40  characters  for  the 
Atari  400.  In  terms  of  character  display  quality,  I 
rank  the  machines  in  the  order:  Atari,  VIC, 
TRS-80;  with  the  VIC  and  Atari  both  having  a  very 
high  quality  display.  It  should  be  noted  that  the 
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Announcing 


from  the  publishers  of 

COMPUTE! 

The  Journot  For  Progressive  Computing 


Small  System  Services,  Inc.  is  pleased  to  announce  publication  of  a 
new  quarterly  nnagszine  exclusively  for  the  new  VIC®    computer. 

HpfiT  fitf  Educational      ^^ 

COMPUTING!;  ,  editorially  and  physically  of  the  sanne  high  quality  as 
COMPUTE!,  will  premier  with  an  April/May/ June  issue.  Every  issue  will 
be  full  of  useful  applications  material  and  learning  aids. 

Dur  staff  of  Contiributing  Editore  already  includes  some  of  the  best 
authors  in  the  industry:  Jim  Butterfield,  Tory  Esbensen,  Harvey 
Herman,  and  David  Thornburg,  to  name  a  few. 

Homn  nnd  Educotlonal 

COMPUTING!  vvill  teach,  entice,  and  interact  with  readers  to  help  users 
develop  maxinnum  benefit  fronn  the  new  VIC®  personal  computer 
series  fronn  Commodore. 

Reserve  your  first  issues  now  by  filling  out  the  fornn  below. 


n 


Trial  aubacription. 


n 


AddreBB  inquiries  and 
carrespondence  to: 

HomD  Bn.d  Educational 

COMPUTING! 

P.O.  Box  540B 
Greensboro,  NC  27403 
31 9-275-9BDa 

Robert  C.  Lock, 
Editop/Publishen 

First  issue  available 
early  June,  19B1. 


Please  send  me  che  first  chree  quarterly  issues 
of  ISai  for  the  introductory  price  of  S5.00. 

Sample  issue. 

Please  send  me  che  first  issue  at  an 
introduccory  price  of  SS.OO. 


connpuCer. 


I  already  own  a  

I  don't  yet  own  a  campuCer  but  want  Co 

learn  rnare  about  them. 

I  expect  to  buy  a  VIC®  computer. 


Name 

Address 
City 


.State. 


-Zip- 


Charge      my:     MC 

Visa, 


expires  _ 


./_ 


Payment  enclosed 
.  Bill  me.  SI  .00  billing  charge  will  be  added 


aaaea.         ■ 


COMPUTING! 


ur^  COMPUTE!  n 


;  Traas-nBrUs  af  SmaJr  SvsLema  Services.  Inc  VIC  is  a  reg.5ce..ea  Lrartefnartt  of  CommotSare  Bi^Gine&s  Macfio^es.  inc 
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'  LITE    PEN 
PADDLE 
.  JOYSTICK 
JOYSTICK    EKP 


Block  Diagram 


Atari  has  more  display  modes  than  either  of  the  other 
computers,  and  has  the  ability  to  display  24  lines  of 
20  characters,  and  12  lines  of  20  characters  as  well  as 
its  default  (24  x  40)  arrangement. 

Both  the  VIC  and  Atari  400  display  upper  and 
lower  case  characters,  and  have  an  alphamosaic 
(graphics  character)  display  feature  also.  The 
TRS-80  does  not. 

True  "bit  map"  graphics  modes  are  available 
on  all  three  machines,  with  each  machine's  format 
being  unique.  The  maximum  display  resolution  for  the 
VIC  or  176  X  176  pixels  (picture  elements)  compares 
favorably  with  the  TRS-80  limh  of  256  x  192  and  the 
Atari  maximum  resolution  of  320  x  192  pixels. 

In  terms  of  color  control,  the  Atari  is  way  out  in 
front,  since  it  has  independent  control  over  hue  and 
luminance  to  achieve  128  colors.  For  most  normal 
programs,  however,  the  Atari  user  can  only  work 


with  any  four  of  these  128  colors  on  the  screen  at  a 
time,  compared  with  eight  fixed  colors  for  the 
TRS-80  and  16  fixed  colors  for  the  VIC. 

Just  as  color  is  important  for  many  applications, 
the  creative  use  of  sound  can  do  much  to  enhance 
one's  programs.  The  VIC  supports  three  musical 
tone  generators  (3  octaves  each)  and  one  "sound  ef- 
fects" generator.  The  TRS-80,  by  comparison,  only 
supports  one  musical  sound  channel.  The  Atari  400 
has  four  sound  generators,  each  of  which  is  capable 
of  musical  sounds  (4  octaves),  or  a  wide  variety  of 
user  programable  sound  effects. 

input... 

Those  of  you  who  appreciate  nice  keyboards  will  love 
the  VIC-20.  It  is  supplied  with  a  66  key  arrangement 
with  full  typewriter-like  key  travel.  Physically,  the 
VIC  keyboard  resembles  that  on  the  Atari  800.  The 
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VIC-20  Map 
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TRS-80,  on  the  other  hand,  has  a  medium  travel 
"dicky"  keyboard,  and  the  Atari  400  (which  places 
third  in  this  comparison)  has  a  membrane^^^^ 
"micromotion"  keyboard. 

In  terms  of  overall  keyboard  layout,  I  fmd  that 
the  keys  on  the  Atari  keyboard  are  slightly  easier  to 
find  than  those  on  the  VIC,  but  presumably  this  is  a 


result  of  my  much  longer  experience  with  the  Atari 
key  arrangement. 

Externals... 

All  three  computers  come  with  connections  to  sup- 
port external  cassette  tape  units  for  program  and 
data  storage.  Unlike  the  Atari  and  Radio  Shack  pro- 
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Skyles  Electric  Works 


**If  you  could  own  only  one  peripheral 
for  your  PET,  it  should  be  this.  It  opens 
the  whole  world  to  your  PET.** 

The  Cat:  Switches  for  mode  selection  and 
operation.  LEDs  display  unit  status. 
Acoustic  self-test  is  standard.  Compact 
powerpack  plugs  directly  into  wall  socket. 

Now  $325.00*  complete  with  membership 
in  The  Source*,  Skyles  six-foot 
cable/interface  to  the  PET  user  port, 
together  with  Skyles  cassette  program  in 
machine  language  and  in  BASIC. 
(If  bought  separately:  $180.00,  modem; 
$80.00,  cablelinterface  and  program; 
$100.00,  membership  in  The  Source') 

The  Cat  and  D-Cat  have  been  specially  prepared  by  Skyles  for  interfacing  to  the  PET 
user  port  (not  to  the  IEEE  port)  and  with  a  special  cassette  program,  allowing 
communication 

. .  .from  modem  to  disk  and  disk  to  modem 

.  .  .from  modem  to  terminal;  read  on  screen,  save  on  disk 

.  .  .from  disk  to  printer  through  IEEE 

.  .  .from  disk  to  screen 

The  D-Cat:  FCC-approved  for  handset  jack 
connection  with  any  modular  phone, 
either  single  or  multi-line.  No  need  for 
adapters.  Can  fit  under  phone;  installs  in 
seconds.  Mode  switch  to  monitor  voice  or 
data  transmission.  Special  "hold"  func- 
tion; complete  self-test.  Power  pack  plugs 
directly  into  wall  socket. 

Now  S350.00*  complete  with  membership 
in  The  Source*,  Skyles  six-foot 
cable/interface  to  the  user  port  and 
Skyles  cassette  program  in  machine 
language  and  In  BASIC. 

(If  bought  separately:  $210.00,  the  modem; 
$80.00,  cable/interface  and  program; 
$100.00,  membership  in  The  Source') 

*What  About  the  Source? 

Sometimes  called  "The  Information  Utility,"  it's  a  telecomputing  network  that  gives 
you,  through  your  Cat  or  D-Cat  modem,  thousands  of  programs  and  data  bases  and 
allows  you  to  communicate  with  other  users  interactively  and  through  electronic  mail. 

'California  residenis.  please  add  6°=  or  6  5°c  sales  lax  as  reawred 
VISA,  MASTERCHARGE  ORDERS  CALL  (800)  538-3083  (except  California  residents) 
CALIFORNIA  ORDERS  PLEASE  CALL  (408)  257-9140 


Skyles  Electric  Works 


231  E  South  Whisman  Road 
Mountain  View,  CA  94041 
(415)  965-1735 


32 


COMPUTE! 


April.  1981,  Issue  ' 


ducts,  the  VIC  provides  its  own  power  to  the 
recorder,  thus  reducing  the  number  of  power  connec- 
tions needed  to  get  everything  running.  This  is  an 
important  consideration  when  one  realizes  that  most 
power  outlets  in  the  house  have  two  sockets  on  them. 
With  the  VIC  connected  to  a  television  set,  both 
power  outlets  are  used.  With  the  Atari  and  Radio 
Shack  computers,  a  third  outlet  is  needed  to  connect 
the  tape  recorder. 

Floppy  disk  drives  are  plannned  for  the  VIC 
and  TRS-80,  and  are  available  for  the  Atari  400.  All 
three  machines  support  printers,  and  can  be  con- 
nected (through  an  external  modem  and  coupler)  to 
the  telephone  line.  This  latter  feature  will  be  a 
crucial  test  for  all  modern  computers  as  the  growth  of 
information  utilities  continues. 

Additional  input  devices  are  also  supported  by 
the  three  computers.  The  VIC  supports  one  (Atari- 
like) joystick,  while  the  TRS-80  accepts  two  joysticks, 
and  the  Atari  400  accepts  up  to  four.  Rotary  paddles 
are  also  supported  on  all  three  machines.  The  VIC 
can  handle  one,  the  TRS-80  can  accept  four,  and  the 
Atari  400  can  accept  up  to  eight  game  paddles.  Both 
the  VIC  and  the  Atari  400  work  with  a  light  pen, 
but  the  TRS-80  does  not. 

As  you  can  see,  the  VIC  has  many  features 
which  are  not  available  on  the  TRS-80. 


k^i.L....-^-ui-.'.iJii 


MIPLOT; 

the  right 
plotter 
at  the 
right 
price 


Designed  for  straight  forward  interface  to  any  micro- 
computer that  outputs  tfie  ASCII  code,  MIPLOT  can  even 
be  used  by  operators  witfi  no  plotter  experience. 

•  Incorporates  pre-programmed  "intelligent"  functions  required 
tor  producing  graphs  and  drawings 

•  Solid  and  broken  line  types  can  be  specified 

•  Built  in  character  generator  tor  letters,  numbers  and  symbols 

•  Characters  can  be  enlarged  and  rotated  to  four  orientations 

•  Special  printer  mode  outputs  character  data  as-is 

•  Uses  commonly  available  hard  fiber-tip  pens 

•  Maximum  plot  speed  approximately  2  inches  per  second 

•  Built  in  self-lest  mode 


Only  51,200 


at  Systems  Formulate  Corporation 
(plus  shipping  &  handling) 


Call  today  for  more  information  or  to  place  your  phone  order: 
(415)  326-9100  •  39  Town  &  Country  Village,  Palo  Alto,  CA  94301. 
We  honor  Master  Ctiarge.  Visa,  clieck  or  iriDney  order  (Caiilornia  residents  add 
6  5%saiest3K| 


(i\L)  SYSTEMS  FORMULATE  CORPORATION 


Internals... 

The  VIC  uses  the  6502  microprocessor,  but  has  one 
important  architectural  difference  from  the  PET.  In 
keeping  with  the  designs  of  the  TRS-80  and  Atari 
400,  the  VIC  uses  a  special  display  controller  chip 
(after  which  the  VIC  was  named).  The  use  of 
dedicated  graphics  chips  is  most  beneficial  to  the  end 
user,  since  it  takes  some  of  the  load  off  the  processor 
and  makes  the  computer  capable  of  feats  which 
would  otherwise  be  quite  hard  to  perform  in  an 
eight-bit  machine. 

The  entry  level  RAM  of  5  Kbytes  (of  which 
3583  bytes  arc  available  for  program  space)  places 
VIC  above  the  TRS-80  (4  Kbytes  of  RAM)  and 
under  the  Atari  400  (8  Kbytes  of  RAM).  In  what  ap- 
pears to  be  a  unique  packaging  idea,  the  VIC  has  a 
single  external  cartridge  slot  which  accepts  combina- 
tions of  RAM  and  ROM.  A  3  Kbyte  RAM  ex- 
pander will  be  available  from  Commodore  soon.  This 
plug-in  cartridge  also  has  sockets  for  up  to  24  Kbytes 
of  ROM. 

The  VIC  BASIC  follows  in  the  Microsoft  tradi- 
tion, and  has  the  same  "feel"  as  the  PET  BASIC, 
while  adding  capabilities  associated  with  the  color 
and  sound  features  of  the  VIC. 

To  get  some  idea  for  the  execution  speed  of  VIC 
BASIC  language,  I  ran  the  following  program  on  the 
VIC,  the  TRS-80  Color  Computer  and  on  the  Atari 
400. 

5  FOR  J  =  1  TO  100 
10  FOR  I  =  1  TO  100 
20  A  =  (I*I)/1 
40  NEXT  I 
50  NEXT  J 

The  execution  times  (in  seconds)  arc  shown  below  for 
each  computer. 

VIC-20  77  seconds 

TRS-80  Color  Computer  103  seconds 

Atari  400  159  seconds 

As  can  be  seen  from  these  figures,  the  VIC  has  the 
clear  lead.  Next  I  added  one  line  to  this  program: 
30  PRINT  A 

and  ran  the  experiment  again  with  the  following 
results: 

VIC-20  347  seconds 

TRS-80  Color  Computer  280  seconds 

Atari  400  540  seconds 

This  time  the  Radio  Schack  entry  is  the  leader  of  the 
BASIC  race. 

Additional  Comments... 

From  the  comparisons  shown  above,  it  is  pretty  clear 
that  the  VIC  will  provide  very  stiff  competition  to 
the  TRS-80  Color  Computer.  To  help  cement  the 
VIC  in  the  marketplace,  Commodore  has  announced 
a  plan  by  which  they  will  help  cottage  industry  soft- 
ware developers  in  their  development  of  cartridge- 
based  firmware.  It  is  as  though  Commodore  genu- 
inely realizes  the  positive  impact  of  outside  software 
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Table  1 

VIC 

TRS-80 

Atari  400 

Price: 

$299 

$399 

$499 

OUTPUT 

Display  Incl.: 

NO 

NO 

NO 

Color  Display: 

YES 

YES 

YES 

Characters: 

22x23 

32x16 

40x24 

Upper/Lower: 
Alphamosaic: 

YES 
YES 

NO 
NO 

YES 
YES 

Bit  Map: 

176x176 

256x192 

320x192 

Sound  Gen.: 

4 

1 

4 

INPUT 

#  Keys: 
Kbd.  Type: 

66 

Full  Stroke 

53 
Med.  Stroke 

57 
Flat  Panel 

EXTERNALS 

Tape: 
Disk: 

YES 
SOON 

YES 
SOON 

YES 
YES 

Printer: 

YES 

YES 

YES 

Joysticks: 
Light  Pen: 

1 
YES 

2 
NO 

4 
YES 

Paddles: 

1 

4 

8 

Modem: 

YES 

YES 

YES 

INTERNALS 

'-           Processor: 

■     6502 

6809 

6502 

Display  Chip: 
RAM: 

YES 

5K 

YES 
4K 

YES 
8K 

ROM: 

? 

8K 

18K 

MAX  RAM: 

see  text 

16K 

16K 

MAX  ROM: 

see  text 

16K 

26K 

Plug-in  ROM: 

YES 

YES 

YES 

on  hardware  sales  —  a  fact  which  Texas  Instru- 
ments, for  example,  has  only  begun  to  appreciate. 

I  expect  that  the  VIC  will  be  quite  popular  with 
children,  and  that  it  will  thus  find  its  way  into 
primary  srradc  classrooms  as  well  as  into  homes.  Per- 
sonally, I  fmd  the  22  character  display  to  be  too 
small  to  support  any  but  the  most  rudimentary 
business  applications  —  perhaps  including  home 
finance  applications.  But  at  a  price  of  $299,  that  is 
hardly  the  point.  The  VIC  is  a  much  more  valuable 
computer  literacy  tool  than  cither  the  hand  held 
Sharp  computer  being  sold  by  Radio  Shack,  or  any 
of  the  similarly  priced  single  board  computers  which 
have  been  on  the  market  for  several  years.  It  comes 
with  a  very  fast,  high  quality  BASIC,  and  with  some 
excellent  graphic  and  sound  capabilities. 

VIC  will  create  its  own  market,  and  it  will  be  a 
big  one. 


Editor's  Note:  Two  vendors  have  recently  announced  memory 
expansion  modules  for  the  Atari  400.   These  modules  bring 
the  max  RAM  capacity  of  the  400  to  32K.  Both  the 
VIC-20  and  the  TRS-80  Color  Computer  have  built-in  RS- 
232 C  serial  ports;  the  Atari  400  does  not. 
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Advice  fo  PET  Owners: 

How  To  Be  A  VIC  Expert 

Jim  Butterfield,  Toronto 

There  are  going  to  be  a  lot  of  VIC  computers  ar- 
riving very  soon.  All  those  new  VIC  owners  are  go- 
ing to  look  to  you  for  advice  and  counsel.  After  all, 
you've  owned  a  PET  for  several  months;  and  a  VIC 
is  just  a  junior  version  of  a  PET,  right? 

You  don't  want  to  blow  your  chance  to  become 
the  block's  VIC  guru.  It  really  is  very  much  the 
same  as  the  PET,  but  there  are  new  things  you  will 
need  to  get  used  to. 

I'll  give  a  few  hints  here:  Basic  is  the  same  as 
on  the  PET,  right  down  to  the  LOG,  SQR,  and 
ATN  functions.  Because  the  VIC  has  fewer  columns, 
you  can  link  up  to  four  rows  together  to  generate  a 
line  of  Basic.  Many  of  the  advanced  VIC  features, 
like  color,  are  d(jne  the  same  way  as  programmed 
cursor  on  the  PET.  You  clear  the  PET  screen  by 
printing  a  special  reverse-character;  you'll  .set  color 
on  the  VIC  exactly  the  same  way. 

The  old  lamiliar  PEEK  the  POKE  locations 
have  moved  around;  when  you  find  them,  they  will 
work  the  same  as  in  the  PET. .  .  but  that's  a  whole 
other  story. 

A  good  way  to  start  is  with  a  sample  program. 
Here's  a  VIC  program  which  you  can  type  in  on 
your  PET,  and  sa\'f  on  tape.  It  won't  work  properly 
on  the  PET,  but  your  tape  will  load  in  nicely  on  the 
VIC,  and  you'll  get  an  insight  into  how  some  of  the 
VIC  things  work.  By  the  way,  your  cassette  unit 
itself  will  plug  into  the  VIC,  so  carry  both  tape  and 
cassette  luiit  o\'cr  lo  ihc  new  tnachine. 

106   reniarl       iM  s    letter   disftls^j 

110   reBi  by    jiffi  Lpijtter-f ie  Id 

120   rew        ceel:s    the  VIC  char-acter    ijenerator 

130  rem        in  hex  8000  to  8FFF 

140    input   "3rarhic,^tffxt";«* 

150  •i«a3.:<st> 

1S0  i-f  3=71  then  b'B  soto  ISS 

170  i-f  9=64  then  b=2a48  Mto  196 

1S0  £to»i 

130    ir-ipuf'char-acter   l";n 

200    if   n'O  or    n^255   or   n<>int<n>    ?oto    140 

210  m=327SStb*8*n 

220  frint  chrf';i76j;  for  j=>l  to  8  print  chr»'192);: 
n*;<t  J  print  chr*(174?' 

230  tor  j=»i  to  01+7 

248  print  chr*<221), 

250  ^;=peek<j> 

260  for  k=l  to  8 

J79  ^=146  n=x*2i*  x>255then  j<=x-256  ^=58 

280  »rint  chr J(y) / chr*(32> ; 

230  ne;<t  if 

390  rrint  chr«':14S>;chr*(221  > 

310  next  J 

329  print  chr«i^l73>,  for  J  =  l  to  Sprint  cl->r*(132):  : 
next  j- print  chrJMW) 

338  9Qto  140 

What  does  the  above  program  do?  It  prints  out  the 
256  characters  used  by  VIC  in  large  size.  The  user 
picks  a  character  (froin  0  to  255)  and  it  is  displayed 
on  VIC's  screen.  The  characters  are  screen  format, 
not  ASCII,  so  that  a  value  of  1  gives  an  A  character. 
You'll  find  that  the  characters  are  similar  to  those 
used  by  the  PET. 

How  does  this  program  behave  in  the  VIC? 


You'll  find  a  few  differences  that  will  cause  you  to 
change  your  programming  style  when  you  shift  to  the 
new  machine.  The  first  thing  you'll  notice  is  that 
you'll  have  trouble  stopping  the  program.  The 
INPUT  statement  on  line  140  does  not  stop  the 
machine  if  you  press  RETURN  with  no  input.  It 
continues  running,  and  leaves  variable  G$  at  its 
previous  value.  That's  different:  it  means  that  you 
can  set  up  a  default  for  G$  and  the  user  can  invoke 
it  by  just  pressing  RETURN,  h  al.so  means  that  you 
have  to  find  another  way  of  stopping  the  program. 
The  trick  here  is  to  input  a  character  such  as  X 
when  asked,  "GRAPHIC/TEXT".  The  program 
will  continue  only  on  a  response  of  G  or  T  -  or  no 
response,  as  noted  before. 

You'll  have  noticed  that  the  program  is  very 
PET-compatible.  In  fact,  it  will  run  on  the  PET  with 
two  small  differences.  First,  the  PET  can't  read  its 
own  character  generator,  so  you'll  get  nonsense 
displayed.  Secondly,  the  PET  behaves  a  little  dif- 
ferently on  the  INPUT  statement  as  we  have  noted. 

Here's  a  puzzler:  when  you  punched  up  your 
program  on  the  PET,  it  occupied  memory  space 
starting  at  decimal  1025.  On  the  VIC,  the  program 
will  want  to  take  up  residence  starting  at  decimal 
4096.  How  can  your  PET  program  load  properly  to 
the  VIC?  Easy:  VIC  has  a  relocating  loader;  it  just 
moves  the  program  to  the  new  place.  Transferring 
programs  the  other  way  —  from  the  VIC  to  the  PET 
—  isn't  as  easy,  since  the  PET  does  not  relocate 
programs . 

A  final  note  on  the  coding.  There's  a  lot  of  use 
of  CHR$  characters;  why  didn't  I  use  the  more 
familiar  characters  in  quotes,  which  would  certainly 
work?  Answer:  it  would  drive  the  staff  of  COM* 
PUTE!  wild,  since  they  wouldn't  be  able  (o  typeset  all 
those  fancy  characters.  Then  they  would  substitute 
their  own  symbols,  with  a  translation  legend 
somewhere  near,  and  you'd  be  driven  wild  in  turn 
trying  to  type  it  in.  Trust  me:  it's  better  this  way.  As 
an  exercise,  you  can  work  out  hovv  to  recode  most  of 
the  CHRS  e.vpressions  into  screen  characters. 

Thought  for  the  day:  if  the  character  generator 
is  accessible  in  memory,  do  you  think  that  you  might 
be  allowed  to  code  your  own  set  of  characters  in 
RAM  nu-mory?  The  answer,  of  course,  is  yes;  but 
you'll  have  to  encode  the  whole  character  set  you 
need  since  all  characters  must  be  grouped  together. 
But  that's  another  story. . . 

You've  generated  your  first  VIC  program. 
Ho[)efuily,  you've  discovered  a  few  things  about  how 
the  VIC  works.  Much  of  it  will  be  the  same  as  with 
the  PET,  but  a  few  features  are  different. 

Now,  when  all  of  the  new  VIC  owners  on  the 
block  beat  a  path  to  your  door,  jiractice  saying  wise 
things  like,  "Of  coui'se,  on  the  big  machines,  we  do 
it  this  way. . .'"  © 
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OMNIFILE  CBMorTRS-80  $30 

Omnifile  is  a  versatile,  in-memory  database  program  with  sorting,  formatting,  and  computational  features. 
Records  can  be  entered,  edited,  and  processed  witti  a  single  letter  command.  Omnifile  applications  include 
inventory  records,  mailing  lists,  sales  journals  and  collection  lists.  Records  can  be  stored  on  the  Commodre  floppy 
disks  or  on  the  tape  cassette.  Omnifile  uses  approximately  6k  of  RAM  memory.  Up  to  500  records  can  be  contained 
in  memory  in  a  32k  CBM  at  any  time.  Multiple  files  are  easily  accessed  from  disk  or  tape.  Items  can  be  sorted,  moved, 
inserted  and  reformatted.  Calculations  can  be  made  and  totals  can  be  printed.  The  Omnifile  package  includes  the 
program  with  sample  data,  listing  and  manual,  and  will  operate  on  the  large  keyboard  Commodore  PET  or  CBM 
computers  with  at  least  16k  memory.  Also  available  on  diskette  for  $36.  An  abbreviated  version,  Data  Logger, 
requiring  only  Ik  of  RAM  is  available  on  cassette  for  $15. 

GENERAL  LEDGER/PERSONAL  LEDGER  CBMorTRS-80  $30 

General  Ledger  is  a  complete  double  entry  bookkeeping  system  with  provisions  for  budgeting  and  keeping 
records  of  income,  deductible  and  non-deductible  expenses,  assets  and  liabilities.  Simple  interactive  features  allow 
entering  transactions,  adding  orediting  accounts,  and  printing  of  a  detailed  income  statement  and  balance  sheets. 
Data  can  be  stored  on  the  Commodore  floppy  disks  or  cassette.  General  Ledger  occupies  about  6.2k  of  RAM 
memory,  allowing  approximately  200  accounts  on  a  16k  machine.  Transaction  files  can  be  accessed  by  our  Omnifile 
database  program  for  complete  analysis,  sorting  by  date,  account  number,  etc.  The  General  Ledger  program  will 
operate  on  the  new  Commodore  PET  or  CBM  microcomputer  systems  and  comes  with  sample  data,  listing,  and 
manual.  Also  available  on  diskette  for  $36.  An  abbreviated  version  allowing  about  35  accounts  on  a  1 .0  or  2.0  BASIC 
8k  PET  is  available  on  cassette  for  $20. 

EXPLORE  CBM  $15 

Inspired  by  the  computerized  fantasy  simulation  "Adventure,"  Exploreis  a  conversational  program  which  operates 
on  the  Commodore  PET  with  on!y  8k  bytes  of  memory.  Explore  contains  four  adventures  in  which  you  operate  a 
computerized  tank,  tiunt  treasure  in  a  magic  cave,  explore  the  mall  in  Washington  D.C.,  and  survive  in  a  haunted 
castle.  Explore  package  includes  introduction,  five  data  files,  and  complete  manual.  Available  from  Channel  Data 
Systems  on  cassette  for  Si  5.  Indication  of  old  or  new  ROMs  is  requested. 

CHANNEL  DATA  BOOK  for  PET  CBM  $20 

A  complete  hardware  and  software  reference  service  listing  descriptions  for  over  1400  software  programs  and 
over  200  peripheral  devices  for  PET.  Also  includes  an  information  sources  section,  and  addresses  for  Commodore 
Dealers  in  the  USAandCanada,  Commodore  Vendors,  and  PET  user  groups.  Designed  to  organize  documentation, 
newsletters,  listings,  and  other  user  selected  information  in  an  attractive  3-ring  binder. 

ACCESSORIES 

PORT  NOISE  COMPLETE  Speaker-amplifier  for  Commodore  PET  or  CBM  with  connector  (M  &  N  pin)  all 

ready  to  plug  in— $20. 
IEEE/USER  PORT  CONNECTOR  24  pin  connector.  With  backshell~S7.  Without  backshell-S4. 
C-10TAPE  CASSETTES  High  quality  AGFA  tape  with  screw  type  case.  Si  0/10  orS75/100. 

Cash,  Checks,  Money  Orders,  VISA,  Mastercharge 
Add  $2  shipping  for  each  order— C0D-S3. 50 
For  foreign  orders  please  inquire  for  pricing 

CHANNEL  DATA  SYSTEMS 

4141  State  Street    Santa  Barbara,  CA  93110    805-964-6695 


36 


COMPUTEI 


April,  1981,  Issue  11, 


Basically  Useful 
BASIC 


Ascending/ 
Descending 
Sort 

Rick  Keck 
Overland  Park,  KS 

At  some  point  in  time,  every 
computer  system  user  needs 
the  services  of  a  sort  program. 
There  has  been  much  work 
done  in  the  field  of  "sorting 
theory"  and  from  this  there 
has  come  a  variety  of  different 
sorting  methods.  Some  of 
these  include  the  bubble  sort, 
shell  sort,  binary  sort,  and  tag 
sort.  The  benefit  of  this  exists 
in  the  ability  to  select  a 
method  which  is  best  for 
sorting  data  based  upon  the 
data's  unique  characteristics 
(if  any).  The  factors  which  in- 
fluence the  decision  of  which 
sorting  method  to  use  include 
the  following  data  character- 
istics: volume,  relative  order, 
and  storage  form  (random  ac- 
cess or  sequential  files).  In  a 
majority  of  cases,  a  simple 
sorting  method  will  work  fine. 
The  standard  order  of  sorting 
data  is  to  have  it  sorted  IVom 
smallest  to  biggest  (ascending 
order).  On  occasion,  sorting 
of  data  may  need  to  be  done 
from  biggest  to  smallest 
(descending  order).  The 
following  modified  bubble  sort 
routine  allows  the  data  to  be 
sorted  in  either  ascending  or 
descending  order.  Note  that 
the  data  is  handled  by 
character  string  variables  so  as 
to  allow  alphanumeric  data  to 
be  sorted. 


1  00 
110 

120 
130 
140 
150 

1 1.0 

170 
180 
130 

200 

210 
220 
230 
248 
250 
260 
270 

c.'S0 

290 

300 

310 
320 
330 
340 
350 

360 
370 

380 
330 

400 

410 
420 
43£i 
440 
450 
460 
470 
480 
450 

500 

510 
520 
530 
540 
550 
560 
570 
530 
530 

600 

610 
1^20 


REM*:  +: 

REM*  HSCEHrUNG  /   DESCEHrHHG  * 

REM*  * 

REM*     SORT   ROUTINE      * 

REM*  +: 

REM*   EV  RICK  KECK  01, --'Hi   * 

REM*************f************* 

DIM  C*a00) 

URTR  "  ..JOHN " ..  ^'  E I LL  "  ..  "  MflR V " 

DPTR  "ChROLINE"  .  "FRED"  ■  "si  IE" 

DhTR  "JOE" 

REN*  f\   HOLDS  #  OF  DRTP 

H=7 

REM*  READ  DflTR  INTO  r.$ 

FOR  -1=1  TO  H 

READ  C*(J) 

NEXT  J 

REM*  fiSCENDING  OR  DESCEHHINO 

PR I NT: PR I NT: PRINT 

PRIHT:pRINT"NHflT  ORHER  DO  VON 

PRINT: PRINT"  fl   -   flSCENDiHi 


PRINT:  PRINT"  li 

PRINT: PRINT 
INPUT   m 

IF       H$<;:;:"P|i:        ,C|[..JJ:       pj|:..--;,  I1J-|M         JH£}-..] 

PR I NT: PR I  NT 
REf' 


WI 
G    I- 
SCENE I NG 


SH  TO 
SMALL 
<BIG  " 


SORT : " 
TO  BIG)" 
'0  SMRLD" 


340 


REM*      SORT   BEGINS      * 

REM************************** 

FOR  K=l  TO  (N-l> 

IF  Rt="fi"  THEN  440 

IF  C|:<K)>=C$<K+i::'  THEN  546 

IF  R$="D"  THEN  450 

IF  C$<K><=C$(K-(-l)  THEN  540 

FOR  J=K  TO  1  STEP  -1 

IF  H$="R"  THEN  430 

IF  C|:(.J)>=C*(J+1>  THEN  540 

IF  H$="D"  THEN  500 

IF  c*<j::'<=c*';:.j+i>  then   54G 

T$=C*(J> 

i::i:(j::.=c$<.T+i:j 

C*'::J+1)=T$ 

next   J 

NEXT  K 


BILL 

CAROL 

FRED 

JOE 

JOHN 

MflF;V 

SUE 


INE 


REM*        SORT   ENDS      * 

REM************************** 

FOR  L=l  TO  N 

PRINT  C$(L) 

fOa  L 

PR I NT : PR I NT " NORMAL  TERM I NRT I ON ' 

END 


SUE 

MRRV 

JOHN 

JCiE 

FRED 

CAROLINE 

BILL 


HY-Q  1000 


HY'Q  1000  series:  Letter  quality,  intelligent  printers 


Features: 

.■c 

•  Optional  RS232-C,  IEEE-488  (GPIB)  or 
Centronics  779  compatible  interfaces;  tractor 
feed  and  LED  display 

•  Centers  titles,  sets  columns  and  right  justifies 

•  Prints  in  10,  12  and  15  pitch 

•  Proportional  spacing  —  with  1  /60  inch  resolution 

•  Prints  boldface  and  reverse  —  for  highlighting 
important  information,  as  in  management 
reports 

•  Multiple  print  wheels  —  changing  type  styles 
takes  but  seconds 

•  Added  versatility  —  operates  as  electronic 
typewriter  when  not'  in  use  as  a  printer 


Xymec's  HY-Q  ICXX)^'*^  brings  microprocessor  effi- 
ciency to  printing.  Now  you  can  expand  the  capability 
of  your  computer  or  word  processing  system.  Xymec's 
inlelligent  printer/typewriter  is  compatible  with  most 
m  cro/minicomputers,  including  Commodore,  Apple, 
TPS-80  and  Atari.  Reliable  and  easy  to  service,  Xymec 
inlelligent  printers  won't  create  a  service  nightmare. 
Wth  service  centers  nationwide,  maintenance  is  easy 
and  convenient.  Give  your  computer  system  the  intel- 
ligjnt-  edge.  Join  up  with  Xymec  today.  For  more 
information:  17905  Sky  Park  Circle,  Suite  J,  Irvine, 
Cfi.  92714.  (714)  557-8501.  TWX:  910-595-2443. 


The  Value  Standard  in  Printers 


M 
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NEECO     PROUDLY  ANNOUNCES  OUR 

Your  cmple..  source     NEW  ONE  YEAR  WARRANTY 

ON  ALL  CBM  COMPUTERS! 


for  all  CBM  Hardware 
and  Software  Products 


The  8032  CBM  Computer  is  now  available! 

^  commodore 


>^  ..<^ 


CBM™  8000  SERIES  BUSIIMESS  COMPUTERS 

The  new  Commodore  8000  series  computers  offer  a  wide  screen 
display  to  show  you  up  to80-character  lines  of  information.  Text 
editing  and  report  formatting  are  faster  and  easier  with  the  new 
wide-screen  display  The  8000  series  also  provides  a  resident 
Operating  System  with  expanded  functional  capabilities.  You 
can  use  BASIC  on  the  8OD0  computers  in  both  interactive  and 
program  modes,  with  expanded  commands  and  functions  for 
arithmetic,  editing,  and  disk  file  management  The  CBM  8000 
series  computers  are  ideally  suited  for  the  computing  needs  of 
the  business  marketplace 

CBM™  8050  DUAL  DRIVE  FLOPPY  DISK 

The  CBM  8050  Dual  Drive  Floppy  Disk  is  an  enhanced  version  of 
the  intelligent  CBfVI  2040  Disk  Drive,  The  CBI^  8050  has  all  of  the 
features  of  the  CBfvl  2040.  and  provides  more  powerful  software 
capabilities,  as  well  as  nearly  one  megabyte  of  online  storage 
capacity  The  CBM  8050  supplies  relative  record  files  and 
automatic  diskette  initialization  It  can  copy  all  the  files  from  one 
diskette  to  another  without  copying  unused  space  The  CBM 
8050  also  offers  improved  error  recovery  and  the  ability  to 
append  to  sequential  files 


CBM 

PRODUCT  DESCBIPTION 

PRICE 

40Q8N 

BK  flAM-Giaphics  Keyboard-lO  col 

S   795  00 

dOISN 

16KN  RAM-Graphics  Kevboard-40  col 

S  99S  00 

40166 

16K  RAM-Business  Keyboaf(J-40  col 

S   995  00 

J032N 

32K  RAM-Graphics  Keyboarci-40  col 

Si 295  00 

4032B 

32K  RAM-Busmess  Ke/boara-40  col 

S129S00 

8016 

16K  RAM-80COI-4  1  OS 

S1-19S00 

B032 

32K  RAM-80C&I  -4  1  O'S 

SI 795  00 

2023 

Fnclton  Feed  Prtntef 

S  695  00 

2022 

Ttaelor  Feed  Printer 

S   795  00 

NOTE: 

All  current  CBM 
production 
computert/diilu 
now  contain 
operating  tyatem 
4.1/DOS  2.1 


HARDWARE  SPECIFICATIONS 

Dual  Drives 

Two  microprocessors 

974K  Bytes  Storage  on  two 

5.25"  diskettes  (single  sided) 
Tracks  70 
Sectors  17-21 
Soft  sector  format 
lEEE-dSS  interface 
Combination  power  (green)  and 

error  (reel)  indicator  lights 
Drive  Activity  indicator  lights 
Disk  Operating  System  Firmware 

(12K  ROM) 
Disk  Bjjffer  (4K  RAM) 

CBM 


FIRMWARE 

DOS  version  2.1 
Sequential  file  manipulation 
Sequential  user  tiles 
Relative  record  files 
Append  to  sequential  files 
Improved  error  recovery 
Automatic  diskette  initialization 
Automatic  directory  search 
Command  parser  for  syntax 

validation 
Program  load  and  save 


2040 

4040 

8050 

C2N  Cassetie 

CBM  10  lEEH 

IEEE  to  IEEE 

8010 

2  0  DOS 

4  0O/S 


PRODUCT  DESCRIPTION 

Dual  f  1oppy-343K-OOS  1  0 
Dual  F1oppy-343K-OOS  2  0 
Dual  Floppy974K.OOS  2  0 
Enlernal  Casselte  Drive 
CBM  to  1s1  IEEE  Peripheral 
CBM  to  2nd  IEEE  Peripheral 
IEEE  30O  Baud  Modem 
DOS  Upgrade  ior  2040 
O.'S  Upgrade  for  40  Column 


PRICE 

S1295  0Q 
51295  00 
S16S5  0O 
S  95  00 
S  39  95 
S  49  96 
S  396  DO 
S  50.00 
S  100  00 


"AsTeftsks  indicaie  'all  delivery— all  others  are  immedtalely  available 


SPECIAL  OFFER  ON  CBM  COMPATIBLE  BUSINESS  SOFTWARE! 

Purchasing  software  has  always  been  ditlicuit  due  to  the  "you  buy  it  -  you  own  it"  attitude  of  most 
vendors.  We  at  NEECO,  recognize  this  problem  and  can  now,  on  all  of  the  Software  Packages  listed,  oiler 
a  full  30  day  refund  policy  to  NEECO's  customers.  Now  you  can  purchase  with  confidence.  Buy  it  -try  it; 
If  the  program  package  is  not  suitable  for  any  reason,  send  it  back  to  us  within  30  days  and  we  will  refund 
the  full  purchase  price— less  shipping  charges! 


\V 


iS 


# 


SOFTWABE 

APPLICATION 

REQUIRES 

AUTHOfi 

AVAILABILITY 

PHICE 

Word  Pro  1 

Word  Pfocess'og 

aK   ■  casselte 

Professionaf  Software 

Immediate 

$  29  95 

Word  Pro  II 

lOK  .  2040 

99  95 

Word  Pro  III  Plus 

" 

32K  ^  2040 

'■ 

395  OO 

Word  Pro  IV  Plus 

8032  +  2040/8050 

59500 

BPI  Inlegraled  G/L 

Business 

32K/8032  -  2040 

BPI 

35000 

BPI  Inventory 

T  B.A 

BPI  Payroll 

" 

BPI  Enhanced  A'fl 

" 

" 

CMS  G.'L 

" 

.. 

CMS  Software 

295  00 

CMS  A,R 

" 

" 

" 

195  00 

CMS  A/P 

" 

" 

" 

195  00 

CMS  Cusiomer  Mail  List 

" 

" 

195  00 

CMS  Payroll 

35000 

DatasoLjrce  i 

All  Business 

32K/e032  +  2050/BO5O 

BMB 

Ajgusi 

Sepi 

295  00 

'Wordprocessjng  Software  requires  oulpul  pnnrer  We  recommend  the  NEC  Spinwriter  ($2995)  lor  Eelter  quahly 

'PET  IS  a  registered  Irademarh  of  Commodore  Business  Machines  Small  Keyboard  PETS  require  a  ROM  Reirolii  Kit 

Multi  CiLister  is  available  m  Canada  (rom  BMB  Compu  Science.  P  O   BOX  121.  Millon.  Ontflno  L9T2V3 

All  pnces  and  specilicntions  are  subject  to  cfiange  withoii!  notice 


NEECO 

679  HIGHLAND  AVE. 
NEEDHAM,  MA  02194 


NEW  ENGLAND  ELECTRONICS  CO..  INC. 

"N  EW  ENG  LAND'S  Largest 

Computer  Sliowroom" 


(617)449-1760 

MASTERCHARGE  OR  VISA  ACCEPTED 
TELEX  NUMBER  9S1021 .  NEECO 
MON-FRI,  9:00-5:30 
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NEECO  announces  the  MIPLOT  Plotter  from  WATANABE 


MIPLOTWX4671 


Co*llASCIII 

Nam. 

Function 

E 

8 
S 

1 

□ 

□  RAW 

Dtaw  a  siraight  tine  lo  Tha  point  nwci'istt  bv  alsolula  cnordinnTes 

1 

HELATIVe  DHAW 

Draw  a  straight  line  10  the  point  speeilied  by  reJal  ive  coordtnaics 

u 

MOVE 

Move  with  per  up  to  the  point  specified  by  atjaolMte  cooniiralo^ 

R 

RELATIVE  WOVE      '    Mtjwe  wllh  pf n  up  to  ihe  point  5PBci1ied  by  rfilalive  COOfdlnatH.               1 

L 

LINE  TYPE 

Sl>ecifv  solid  or  broken  lin«. 

B 

LINE  SCALE 

Specify  the  pitdt  at  a  broken  line  (0. 1  -  1  Z7mmJ. 

X 

AXIS 

Draw  X  or  Y  coordinate  itxii. 

H 

HOME 

Return  to  the  origin  Aith  the  pen  up. 

6? 
6| 

S 

ALPHA  SCALE 

Specify  character  slie  (1  to  16  times  basic  0.7mm  m  0.4mml 

Q 

ALPHA  ROTATE 

Specify  character  orientalior,  IFour  directlonil 

P 

PRINT 

Draw  ASCil  code  characters 

N 

MARK                                Draw  mark  cenlered  on  :«ie  uenDosi lion    (Six  kinds]                                    | 

•  26  cm  X  36  cm  Plotting  area 

•  .1  mm  Addressing  Resolution 

•  Full  ASCII  in  any  of  15  different 
character  sizes 

•  Uses  standard  felt  tip  pens 


«1 250.00* 

•Includes  interface  to  CBM,  Atari?,  Apple,  or 
TRS»8Q*'.  Please  specify. 

Please  CALL  or  WRITE  for 
specifications  and  information. 

« Atari  is  a  registered  trademark 

"TRS'BO  Is  a  registered  trademarit  of  Tandy  Corp. 


ORIGINAL  8K  PET  2001"  OWNERS  TAKE 


The  following  peripherals  and  accessories  are  IN  STOCK  AT  NEECO: 


1.  AXIOM  PRINTER 


•  Complete  PET  graphics 

•  Plug  compatible 

•  Electrostatic  paper 

•  40  or  80  columns 


^299.00 


2.  16or24KEXPANDAMEM 


INTERNAL  MEMORY 
EXPANSION  UNIT 


•  Plug  compatible 

•  Dynamic  low  heat  memory   16K-*299.00 

•  Proven  reliability  24K  -  ^379.00 

•  No  adaptor  needed 


3.  FULL  SIZE  KEYBOARD 


■   r  I  I  t  f  I  I  '  •  t 
»».t  -  If 


•  Complete  PET  graphics 

•  Separate  keypad 

•  Plug  compatible 

•  With  cover 


$99.95 


■BK-2D01  with  original  keyboard  and  buill-in  cassette 


NEECO 

S79  HIGHLAND  AVE. 
NEEDHAM,  MA  02194 


NEW  ENGLAND  ELECTRONICS  CO.,  INC. 

"NEW  ENGLAND'S  Largest 
Computer  Showroom" 


(617)  449-1760 

MASTERCHARGE  OR  VISA  ACCEPTED 
TELEX  NUMBER  951021,  NEECO 

MON-FRI.  9:00-5:30.  E.S.T. 
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Program 
Compactor 

Edward  H.  Carlson 
Okenr^os  Ml 

There  are  two  evils  that  sneak  up  on  you  as  your 
programs  attain  moderate  length.  The  programs 
begin  to  take  up  too  much  space  in  memory,  and 
they  become  increasingly  obtuse.  These  evils  com- 
bine in  positive  feedback.  Increased  internal 
documentation  by  REMark  statements  is  a  partial 
antidote  to  program  complexity  but  this,  of  course, 
compounds  the  problem  of  fitting  the  whole  glob  into 
memory. 

The  answer  is  to  have  two  copies  of  each  pro- 
gram: a  "working  copy"  occupying  minimum  space, 
and  a  fully  documented  "archives  copy"  that  may, 


The  first  2  bytes  of  a  BASIC  line  are  a 
pointer  to  the  start  of  the  next  BASIC  line. 


in  fact,  be  too  long  to  be  run  in  your  machine.  (It 
must  be  short  enough  to  fit  in  your  memory  a.s 
source  code,  sans  variable  tables,  of  course,) 

But  consider,  you  say,  how  much  finger  tap- 
ping, eyeball  twitching,  and  obscssi\'e  concentration 
it  takes  to  go  through  a  program  and  remove  all  the 
REMarks,  especially  those  buried  inside  lines  of 
active  code,  and  most  especially  those  "invisible" 
REM  statements  like  this  one: 

120  GOTO  232:NO  "REM"  NEEDED  HERE 

(In  such  a  statement,  the  BASIC  inter]jretcr 
jumps  to  another  line  before  passing  the  colon  and  so 
does  not  detect  the  syntax  error  caused  by  the  omit- 
ted REM,) 

Looky  here,  I  say,  repetitive  decisions  are  just 
what  the  logic  machine  was  invented  to  perform! 
One  needs  to  write  a  "program  compacting"  pro- 
gram, and  that  is  just  what  I  have  done,  showing  my 
results  in  Listing  1 ,  The  program  was  written  for  use 
with  my  Ohio  Scientific  C2-4P,  but  should  work  with 
little  change  in  other  Microsoft  BASIC  machines, 
such  as  the  PET,  All  that  needs  changing  is  the 
starting  address  of  the  source  code,  S0300  for  OSI 
BASIC,  and  the  numerical  values  of  the  tokens, 
which  differ  in  the  OSI  and  PET  versions  of 
Microsoft  BASIC. 

This  compactor  is  a  moderately  complex  pro- 
gram in  itself.  It  is  put  at  high  line  numbers  so  as  to 


be  out  of  the  way  of  any  program  you  are  writing. 
When  you  have  a  version  of  your  own  program  that 
needs  compacting,  first  save  it  to  tape,  then  read  in 
the  Compactor  (from  a  tape  that  does  not  have  the 
Test  Program  in  front).  Do  a  "RUN  62000".  The 
compacted  program  will  then  be  POKEd  into 
memory,  ready  to  SAVE  to  tape  or  to  RUN.  The 
Compactor  will  still  be  in  memory,  but  now  invisible 
to  you  and  inaccessible  to  BASIC. 

Listing  1  starts  off  with  a  very  short  Test  Pro- 
gram that  has  most  of  the  features  that  would  give 
trouble  in  a  poorly  contrived  Compactor.  Then 
follows  the  compactor  itself.  After  initializing  ad- 
dresses, etc.,  a  loop  over  I  is  started.  Each  time 
through,  one  line  is  compacted.  Line  620!36  contains 
the  exit  from  the  compacting  process.  This  occurs 
when  the  line  number  to  be  processed  is  above  9999. 
You  may  wish  to  change  this,  but  all  my  jjrograms 
use  only  line  numbers  below  9000,  Next,  leading 
colons  and  spaces  are  removed,  I  haven't  used  such 
things  in  my  own  code,  but  it  is  legal  and  so  I 
include  that  case  in  the  Compactor  Program. 

Following  these  preliminaries,  the  program 
enters  a  loop  over  K,  at  line  62050,  which  walks 
through  a  single  line.  Spaces  are  removed,  and  the 
line  is  terminated  if  a  REM,  STOP,  RETURN,  or 
GOTO  is  encountered.  The  compacted  line  is  stored 
in  an  array  called  L(I).  This  is  an  artifact  left  over 
from  the  program  construction  period.  Before  allowing 
my  infant  program  to  actually  POKE  into  tender 
source  code  memory,  I  had  it  make  a  string  and 
print  it.  Upon  reaching  voting  age,  the  string  became 
the  L  array. 

During  all  this,  it  is  necessary  to  keep  a  sharp 
eye  out  for  quotation  marks,  as  you  do  not  want  to 
alter  any  of  the  text  inside  them.  Line  62080  delects 
opening  quotes  and  jumps  to  a  routine  lo  march 
along  looking  for  the  closing  quotes  so  that  control 
can  be  returned  to  the  main  loop.  If  a  colon  or  a  null 
is  found  before  the  closing  quotation  marks,  the 
statement  or  line  has  terminated  and  analysis  of  the 
next  is  begun. 

Every  Microsoft  BASIC  line  ends  in  a  null. 
Detection  of  a  null  character  sends  control  to  the  top 
of  the  "I"  loop.  The  next  command  sends  control  to 
the  subroutine  at  62600  where  the  compacted  line  is 
POKEd  into  memory.  Some  tricky  address  changing 
is  needed  here.  The  first  2  bytes  of  a  BASIC  line  are 
a  pointer  to  the  start  of  the  next  BASIC  line.  This 
chain  of  pointers  must  remain  intact  during  inter- 
pretation of  any  part  of  the  Compactor  that  would  do 
a  line  number  search.  Such  a  search  would  start  at 
the  first  line  of  the  program  to  be  compacted,  even 
though  the  code  being  interpreted  is  all  above  line 
number  62000.  So  lines  62601  and  2  pick  up  the 
starting  address  of  the  code  that  is  next  to  be  com- 
pacted in  POKEs  it  into  the  first  two  bytes  of  the 
newly  compacted  line. 


DYNACOMP 

Quality  softwarefor^: 


ATARI 

PET 

APPLE  II  Plus 


TRS-80  (Level  H)* 
NORTH  STAR 
CP/M  8"  Disk 


GAMES,  SIMULATIONS,  EDUCATION  and 
MISCELLANEOUS 

BRI[>CE  3^.9K«<Uabk  for  nil  compyttn)  rrkc:  llt.H  Cnrllc/Ul.K  Dtakcllr 

Ao  a.1l'U^ljv>c  >'«ii>c*l  of  ihii  r;i7I[  pc^niUr  o^  cud  (unci.  Ttu  pccfriic  t>D<b  BIDS  uil  PLAVS  cEbD  cmuicl  or -djpfiolc  hidfc. 
Drrr>4ir:|  on  [he  c?mT>n.  vow  nxcpuin' op|!on^:ii  aiS  d^hcr  ptif  :hc  affciu  DR.  drf^iu.  I  Tina  "Bid  ido  b|]i.  UKirotspKAo'  •t'kll 
ik<D^  mir  i^farm'  ERIKjE  2  Ofrov^dci  chiJIrnifMit  dietuuusciii  for  idiiDLCil  pUjcn  tnd  a  ts  nrAXra  icuimii  ii»{  lev  ihr 


HF^ltTS  l.$  (AviJlabto  far  >ll  rorapilcnt 


STUD  POKES  I ATAAI  oaty)  Prtn:  i)).i4  CM«ik/SI5.«J  Dbkfiit 

Thlllfthf  tluuCMnUtl'lf^rdlllBC    TVcOnCUfrT  dcail  thC^OTillOMM  ■  EllKUU^tM  ElJld  lAc  CIHTipkLIEll  b<l4M  BlUt  )«ll  KT     Hk 

(ompuiti  4or,o9chm  ■nduMtf'^  bniihroMi.  Hoofvci.ii  HDctum  burii:  Alio iodu^cCE  ii  ■  five  cud  dni^  pchk^Mtuif  pr^- 
iitc  pofTiffl    Tfen  pKt^r  ■il!  rna  on  a  I(K  ATARI.  Coiof,  inpliici.  mind 

POKER  PARTY  4At«lUbkfor  all  nmimlcn)  Prtce:  S17.K  CHctH/ni.95  IHifa«(« 

POKER.  PAftTY  Ltldrt<<fOkcf  iiAtjLuu^bucd  on  1:11  book.  t^K^^bifOniU  JkdJf;.T^jiu  Ihr  iBM(earpicr*nM>ErTiiO^ 
■  •wUUe  fot  euctLK^mpulTli.  Tr«  |>u1r  fmoBli  dE  T^ndf  antl  III  ulhn  (mm]nitrT>  pUjm.  Ea^  or  IliDC  li<)iTi  (liiiJ  ■'il.l  |rt  li^ 
klmlMin)  tLU  1  diriTirCI  (vrun^ilT  hi  the  tam  of  ■  ruTisf  priapRnii)lD  tlslTipr  fDilundnn^niuir  PtKtcr  biETi  POktX  PAR.- 
Ty  IMl«!t  titi^i  ro  iIlII  cipmurc  junc  !(Hii|kr  Kppf  CaurlE*  uul  dnl,<«[c  lauoni  lequiir  t  il  V.  |oi  bJXR}  Applr  II 

VAI.DEZ  (Av4l]*bl<  for  tEl  CDnpUIrM)  rrtc#:  IM.'H  CuMiir/tLJ.H  UUUtti 

AuniLiliIiLi'n  oT  lupciEuiti'  MnM'-'X'  >bin<  ftiUft  M'Jli^in  :A>>uDJ  ^ad  VtJd<J  NwtCvi.  Tbr  puiiajfi  uin  ■adimuitlMXlH  rtt 
rrvn  lulu  imipiikt  rmpkiiiiphTticilnHxliliisr  ihip  tnpdcitudEjiUd  r^wni.  CiufiiAvr  cwn  niuiu [lii^jfc  kiiiptJiaKrfitif  vit 
Tk.  An)  Miriiui  !<[irvuuJ  laxi  be  uMd  Cot  diipiji) 

FUGHT  SIMULATOR  lAvalltblc  for  lit  compuitn)  Pri«:5tT.H  Cnfiir/m.H  Hikrtic 

A  thIiiek  utd  cdEnii^c  milbcnulKal  unibliEMQ  of  ikk.c-ofE'.  iflJitiiuid  lindin|.  Tbc  gtriifrui]  uiiluxs  urodyEtmic  tqiiuioci  ud  iA( 
c|iirKlciiili»  of  ir  rfii  urfoil.  Tdu  cic  practbix  iniErumenl  ippTiucho  uid  cui^ituion  uiinf  iidkli  ud  compui  inMi^iiti-  TIM  marc 
uj^'iincn]  n^iT  cm  1I10  ptrrc-rm  kwpi.  hilF-rr^Ii  isd  t^cDilLT  Kiofcltic  nucbiiieil. 

CRIPKACE  20  aRS-SO  on^rf  Prkr:  tl4.9S  Cn«tlc/Sia.95  Diikdlc 

T)iiii  II 1  KiH-dcijptd  w>i]  ri;rl)  <iiKut>iJ  i*o  iLnJid  vriuanofiKf  cLiLiicoirc  (uru^ijrjbbtir  li  li  vi  iidiltni  pistrunforEhrcj'ib' 
tij)i  pl4><i  jn  inrLh  cit  k  ttt<Mh|'  u|>{HM<tLu  ndiuihr  MtiEiH(«i!,tiin|  ic  l«iEn.itic|kri>t,  i«t>ifiinilir  i.h<u:uii.rf  uiiljtrtUD.  TV 
iliihluJ  ciithifc  ii'urclMUil  iiriiifilLniHlET  Uiaan4l  irM  Idf 'Ol  eAc  dilplir  Mil.fiiif  IIW  tKSi-U'i  iriptiui  Ei!»»ililini>.  whlh  sic  tiMi 
ihu'^n  iindfrnriEli    The  tiiRichjier  •utijrTuiiCil)'  umt^  ind  ft]u>Mituuih:h  Vit  poinii  liiiii  iKe  iiidiEj«ni,t  ^iim 

C'JII'XS  MASTF^R  (^arih  jstir  nqd  TRS-80  Qnly)  Prin:  si9.9SC>ttmt'SU.HDUtiit 

l'hi»  (utTipkK  ind  >n>  pc^cilul  piDirun  pra'idci  n>c  IftEli  cf  ptiy.  li  uKludci  cuilini,  en  pui.uii  up  Lira  lod  iEk  pitunoiioa  of 
i?iwni.  Aiidiii«rAlly.  ilK  boirdmiiy  bcprcKE  tKlore  iJic  iivt  □tpEi)',  pcnnjtEinf  Ehfeuniawionof  "boai"  ptiji.-  Ta  rouUnuc  (iiku- 
iidii  i[Kn].  ihrprDirun  ii  fiieieti  inuKmblr  lui|iu|r{by  SOFTWaKE  SPEaALISTSoF  C^rcrniii,  FuU|ri[mici  tic(mpj£>>tdui 
Ihr  TR£-W>criKHi,  ind  ivo  i^'hIiIij  af  iSptiuiiuncric  diipEiy  irc  ^o'l idled  la  iccMncnodkiE  Nciih  Sur  uxri. 


STAttThEK  J.Z  (Avairatilc  for  »ll  compHten) 

nil»  n  lPm!«(ii*  ^iiitrk  liTHjtallw.  bul  "iLll  kvctiI  nr»  rrLEuiu.  For  m 
■  iinmi  BFiilt  ,Iiu  »riactiR|  iiitrb4<>f"h  m  ijEhrrqijKlTuii.  The  ICLriani  ilio  1 
ihyi  »[■  ttiriiiuKjtint'^KHiic'Bhviiiihc'EnEtrpriH'ii^iet.fxIb}  (lir«h<ji»>ei 


Prkc:S  9.»SCnicll«/Il3.»DbkElle 
nplr.  lllc  XLn^oiu  nov  ihaa*.  lE  the  Erlnpiuc  'AlihDut 
mA  with  tnlh  i]|hl  uid  llcivy  ciuikti  mdimo'i  *\\ta 
iiuiiinJi  lEubucS.Q  ^  Mfc^nked!  Thf  KlmicniicE 


^f  ACt  tlLt  ( Appir  anlyl 

Uw  thr i^mr  put^l"  '«  till  1h<  piiEM  o\^^,<  TV  Krmj  ic  "EOll"  ■  biU  Lud  (  twkin  iK 
inifEIn'  pruJ  Lnw^kf'  A  bijili-ip  limn  i^iO'Ki  icu  10  mcuupt  fma  itiU  ^pioii  nbo'i  1 


filcc:  SlO.»Cm»c1lr/Sl4.9J  tHikcltr 
icircn.  Sound  liniplc!  Nce  i*ll<n  lll<  hc<[e  |CEJ 
ihii  hibi[-[cirniin|  «:1>J3  fuiM 


GAMES  PACK  I  (AvilUblr  far  nil  coa>piiten>  Piin:  S$.9SCuMiir/$ll.H  Dtakctic 

CAMtJ  PACK  [  eDHl^o,  Uic  Oti^n  cDcrruitl  umn  of  BLACKf ACK.  LUNAR  LANDER.  CRAPS.  HORSESACE.  SWlT^Til  ud 
axiff.  Thrtf  ivnn  hiiNc  b<«ii  cmihn«d  mio  mc  larp  pi^^un  Tof  bkih  lawim(.  Tbcf  m  k^ividuiEly  tcaiud  by  ■ 


GAMES  PACiC  II  (AvaHibk  for  ilEconpulmi) 

<JAM4;-^  l*At  K  II  .iMlii*M  ihf  innin  CRAZV  EEGHT3.  lOTTfl,  ACEIDUCZY.  I 

TACK  I.  4IJ  L1^r  umti  «tr  Wt4ti  v.  cnt  -prfirim  ii)d  I'mlkd  Ufm  1  ikiiii 

■All*  ptt  P  41  iM  mcfi  pet  pfOiian  alMn  r<.>J  fari  t>u;  i  □I'NArnMP^DllHl.Dii  (n  lunl  U  91' 

NOMINObS JIUSA\^  (ATAIU  ud  TRS-»oaIj)  Pdn: Sl«.«5  CiH«frH».H  EHiixlk 

NOMINDES  jrGSrAU"  11  in  inlii|iiir|  ind.  lopbiiliciiliil  |i*pbiul  pujflt.  TV  jilit>  tdbU'ti i  of  i  4  b)  4  Coti d  pifi liUy  fiiJtd  viiC  im- 
dointy  chfHoi  itupfi,  [nomjiiHiL  ol  ^hkh  ibrt  utdOijT^t  B/  irwwiri  1^1  iht^tfiamui:  be  l^tLllj'  iouucitd.  trkj  br  tut^'<int 
the  itupcAt  Ckzh  kKiriM,  4U  ttvc  ronirumui  H^rcnLu^U)  iledikzd.  S«hii*4(iiI)u«:  or  llirr.ui»bn- dl  lumei  injiurEdxCid  Ihedif- 
Ticult)  oF  tb<  bcaid  set  up 


Price:  SID.H  Cuwtlr/SH.H  DUefl* 

DlhcOltin.  Hnvrrn,  ibcmur  Ji  OgnunuaU) 
luc  '>ilb«il  iQiKhint  IGT  bai<4  nil  b^l  ■  oill 


MOVING  MAZE  (Api»k  dbI}> 

MOVING  MA2£  eRipl»>1  ilKHmtt  MdJiei  13  djtnl  ■  vunl  f>^  on  iidc  dI  ■ 
laiwj  i»nijcini]]ij  bvili  (n4  ii.  (^nii.rinnii  ticmi  ^lodiRrd  n>co«.h«T"n  11  HJcrtii 
Vorint  H  hj  »B  (U[nt4  Mm*  indic*ip!.  ind  '►>■«■  Scwrh  of  pSir  »rt  [vovida] 

BLACK  HOLEIApplc  orIit)  ?r(n:  S14,H  CaHti>r/S]l.«9  Dbhriif 

Thli  l!.ft(i(uilin|  |J'<(*ic.b1  uniilalion  oI  Jhr  problnr.ii.  iD>iii!tc4  iinlMtly  mtVTiiBf  ■  bUck  ti«i«  wiiIi  t1M<t  rrobC  Ihtirti;*^!  ilto 
ml  m.n]  muiriain.  Tor  j  pirHribn]  IinH.  nnniku  (Unria  ■  tm«ll  blB^k  half  Tluni  lo  hrKli>fv(ij  siiiliDvi  CD(Bib<  »BDn'  >*>(  CttpiBtll 
lint  lite  tidal  urm  dnliE^i  Ehc  probr.  CohetdI  of  ibf  pipit  ii  inlnlictU}  umu^n)  vunf  lidf  |<tt  (o*  'Ci*"^  *nd  if*"  ihi«!*ii  fm 
Ktrlnjina.  Vtv\  ii[ci(Ea.ii  rmptirn  Hi-R«  ira[iluo  *n4  i|, (dvati^nil  »  vrUn  d^lkncU 

TEACHER'S  PET  1  (AtaUnbk  tin  all  canpalen)  Price:  %  ».«S  Owtu/JU-^  DkikMW 

nniil  ibcfuOlDf  DY  "^ACDMP  t  ntiKiluod  |>Kkifn  Vnamif  trtmln!  roTprc-s:)H»I  lo  ifadc  \  TEACHERS  PET  pftntdn  ihr 
TObAI-  Viodnl  nitb  »ua:ili|  pOE^n,  ktlrt-word  ircopnlioB  ant  Ehrrr  Inrh  cF  Tiulh  ikiU  ciRcttB. 

CRVSTAt^  4ATARI  ailj}  Prk*:  S  <.tS  CMaMu/JU.t;  Dtak^ci* 

A  iiAi(|«4  i)(diilF>ii  rihikniiiT  ]MediKn  ra-Hinatin]  craphKv  dnp^it  Knmpaard  iiib  jchict  vhO  >4'r  M  IkmtlnRiui  luill  tta 
tsu  pariftm  a'c  l»t  UHr.  ai&d  iru  EDnvtuml  ilYrd  at  Ihf  uain^  aiMj  irapftfi  arf  ■nfunrririna  CPIT'STAU  ^<  Nm  *<^  >■  la«*3 
UMn  Id  tSrtiH'tllair  IM  uuAit  aAd  liOkM  Tnluin  ol  the  Atpri. 

CRANSTOX  MANOR  ADVENTURF.(Nonl>SlBroiilTJ  Pri»:Sir« 

Al  \Mii-  A  canprchnuir  Adirrvikirr  |»nc  foi  Itu  >(iifih  S(ai  CKA-^^TON  MANOR  APVENTtBE  lUtl  ir*l  una  9n>unLpui 
LRAN^IliN  MANOR  BtinrTDu  atlcmp  la  jalKrr  l.abiilnn  tintarn  LiukiDi  jiD  iIi<  rnM!!"  "t  siild^njiuii  ^uj  lotnt  aha  will  iuk 
Bl*^upl^<  raratair^'BitBiiDtal  a  Tighl  tTvuuici.bn  al  looaa  a  groila'ADil  Elic  atsocuiAl  dncri^iofu  arr  nu^kriurr  tiabivBEF  eEud  iBh- 
narlrnl  p^iuLa  Knn  ai  Ad^criCurr  [rttpaim..  nial;E^  IFiii  t^ate  ihe  loff  as  lu  r^a^s.  Plav  iiaa  he  -bEoppnl  u  lAy  iLmr  aaiJ  Ihr  tialin 
iIiM^ci]  I'fi  iiiikitlt.  Rmuun  ;2k 

NORTH  <n'AR  SO FTH  A  RE  EXCHAIVCEI.VSSE)  LIBRARY 

OYNAC-OHriw- JrtlFihuE«tKtn.  .DlumeNSSEIibwi   MmoI  itkeMibticltr 
1*1  itc  -fi-H  itfiili  rffuihrf  ihc  coMrMt  of  I  hi  ^ibiift  tnd  4s*iUi[r  lloui  t*  otiitti 


Availability 


nY  NACnMP  icfUM*  li  «u(«4Md  *llk«ongMr  d«ijiiwTilaruin  fontaimas  cWf  ririin4i>oa]  Wd  iTunpIn^  ^ 

rrogiMTii.illriini'iiliin  r«l>  )»rdtiufi  mrfnarMpBtrfATARlrrttuiin^UV  t>!CP<  otirtt  noud.prOfruni  "«  ■>>Jli)>l< on  ATARI.  F-ET, 
TRSMl|jsil||IL'hiAp{>il*tApfJtK>lL>taiicllranddiilTllraL«rlla>N«IhSitrttB|»rb«|i|i1v{dOublcdlll>lt)'Cflop«lbN<lJalill[e  AJdi 
!|.:^n«llT.  nn-i  [<ii>|tjun:<  .an  tw  ••NaimiE  on  iianJud  (IKM  l«niul  J"  Cp/M  tWJP»  iliihi  lOf  i>i!<ntL  luiiniiit  uMtr  MBa^IC 


If/Vf  //.  rWS*?.  MJffTMST-yl*.  CP  M  I'd  IBM  art  rtttiit^  I'idt-. 


BUSINESS  and  UTILITIES 


MAIL  LLST II  {Apple  md  Narib  SUr  dUkcllcs  odI»>  Prkv:fi4.H 

TTiji  nun;  ^»lulrd  p4Dftajn  noia  Liultitln  full  aJfilu.M1k:  wid  Iipf^ifa 'lortint  u  >^tll  u  fllr  rrvii-rtji  I  nici  eaa  be  mtjoed  b|U!>er- 
OtHnidtOOt,  dwnt  uair  or  Zip  CoOi  TThc  punlakri  Iiifaui  lUljSki  Lhe  uM  nC  MtAdai^  life  iddieii  Ubeli  FAehdjikrit  Cftn  Hon  aunt 
Ihan  J 100  mlrin  [•■n|^  dcniiiT  North  SiLai  w  Applf  [Kit  1  !.  cr>n  2J0O  >itll  double  dfllH)^  ^4{ieih  Slai  oe  Apple  DOS  I  1|' 

FORM  UTTERSySTEM  (FLSXAppk  tsd  Nonb  Siv  dlikttif  ODlr)  hl«:li7.H 

FI.SII4)'  MeoipilcredidtMerkuiBdnidutJ:)  *ddi<iJAl  laen  kneri.  The  iu«crtjii«i.hcjddiiEurikuHl  icpuiidr.nmp0KiilK  ki- 
irt  FLS  will  ihrt  ptfli  Imoi  iHieti  uuat  atck  addetu.  FLS  i«  Moipkltlf  conipti.bh  ^iifa  MAIL  IIST  II.  Ahkh  ni»]f  be  uKd  to 
aiEMgt  your  addrm  1^}^. 

FLS  utd  MAIL  LIST  II  ire  ituJibk  u  ■  nntnthtri  pK^jft  For  SP.«9 
TEXT  EDnrOK  1  iLrllir  Wrilrr) 

An  UI7  Id  wv,  linrarvnirri  Kil  rdiloi 
lujird  r«  caaipounc  Irlim  and  n  quil 


capaE4r  of  ^andlih^  if 


Price:  tl-l.H  Cmmiu'SII.H  DUmic 

rh  Uj|fl  jAln.   Aiajlahb  fet  alk  ECK^puiini. 


PERSONAL  FINANCE  SYSTEM  4 ATARJ  ORlir)  Price:  IM.n  Dtakrri* 

PF5  iiiiitnfle  diik  pktvu  HKnwd  iMicn  rompotrd  s(  EOpiopimi  dnuntii  la  Of^uir*  iMl  uniplili'  rnii  prrKwtiJ  tlnvcn  fttiH'tii 
UKJude  I  HO  iruiu.-t.)CKi  {ipKirv:  Fui  •tctik  H.4WKail  ukt  codn.  diu  rnnoil  b;  oomb.  rode  or  ^»«t:  0[«i4*«I  prirumt  c>r 
rcporu:  tbctkbook  kiluKioi,:  bu  piDli  plotmi  i^  mctr   AJuo  pr^Hdn  a«  Eht  datEtic  u  ATARI  DOS  t. 

FINDrr  (North  SUr  ooXft  Prk«:  llt.H 

Thu  b  I  ilijiDe-in-<HK  pcqrun  ahKh  nuiwiUM  inln'iiiiica  Bcmvbk  br  kitrtxili  of  ihni  tir^:  FmrniAl  {cf .  Lui  cunr],  ComMr- 
cul  Iq:  pbuDbcnl  ud  Jtcfcmcr  (f|:  nufBUne  uudci.  rvcMd  ilbiaru.  tu)  ti  addnloii  to  kiy^ord  if>ct1)a.  ibcrr  in  hnbdri;,  in- 
iuyniu>'  ukd  ippauzDCM  Kmbtn  loi  Ihi  pniHul  recoidi  and  ipipotiuincBl  uuchei.  For  iTie  eooinercul  reowdi.  Refemtci  rrcordi 
tit  tuxuti  b)'  I  lufic  kcr»wd  «  bf  (TMi-irfermtui.  ifrow  ihire  kty^crdi. 


D[1LE<Nor1h5Uroalr> 

Thnha*^  ^ogtaH  iilint  HotikSur  lu 
>af  ubl]i  Kiuakalsin   DFttt  iilur  Id  ■ 


Pftn:  tlf.H 

a  ifrttUiitd  d^it  bto«  alUird*iaAdp>(i|laftilid>lM  tuck  CifdUl*vkMAM- 
nUM|iii«HFOurdiUt  laprftndc^fTK^u  toMiifliCif  ih«dt(u«J  (Utot^o- 


COMPARE  (Nont  &lf  OlJ})  Price:  Ill.M 

COMPARE  u  k  bUfri-diU  ^itorkoftvAii  p»el.4tt  ■bkfi{DeBpiu''(i  t^0  KASICp<aftwuiiid>lipl«)iithenkuiaa'rtb<ptoruiuiii 
trihiib«leat^JuiA  EOthiof  i&*Pu»ter«liUii«acdekMi,  acal ih« bM  ihiobeii  ki  a-kicb  tuiouii htitd  dJI«fefiuiaemc. COMPARE 
petmiiithcuHf  i6  niAitv  itfuciM  enwitcfiBatturerirtHluct  4ft  th«  mete CHitfnEfHdUtltvtf  idmif)  littitiMtaiDiAtAvt- 


COMPRESS  <Nonb  Surooly) 

COMP  R  E55  d  a  UK4k -duk  utikt  r  fieot' VB  it  km  b  I 

Basic  piov*'^  it>*  uurt*'  rjr  u  ptHcaxd 

mail  aoMiuiII  E^(  eoapulct  smiur)'    Kilr  iiMif 


•«i  kJ  iinneceuv)  ipafciiiid  lopuctuUiJ'HLMirkiciitipcni.i  liaas  Monk  Sui 
ai  a  iini«,  uiat  fetniiiuii  irf»  tut*  prw^Bt  ^'^  ^  e««pfeu*d  vjiia|«ilr  • 

oi  1)-M%  kllt  CMBjnOAl]  KkitiM 

GRAFIX  (TRS-H  »al7)  Prtn:  ItJ.H  CuHlte/Sl«.H  Dtakille 

Iba  LiAhjwf  pe^UBtJlswirM  to  tuJ]  ciuu  ptpKiadieNIlii  froa  tbf  kr^bavd.  Vou  "ditv"}ouj  ^llklr<lUl.nitJMpI[^fIu^'l^■ 
laftiriKEuiMi  ECOE^rou  OnMiu  ntutiinur,  iiii  tdUMUiidlEf  aff««ded  idfavr  BASICpeo^ia  a*  uriev4  tuutlr.  Diikj  ''Tup- 
m  Ikct".  aU  II  HI  tta  ihn  jtmni  ii  ttou  ^oir  ptopwn  BHaii  PRINT  hU!  Tbu  n  k  ttt  mi  'if  lo  ctntt  «>>d  i°iit  titphici 

TIDY  CTRS-W  aal  j)  Ptin^  SW.H  C«Mii!r/(llH4$  DbV«ii« 

TID¥  ■!  Ml  utvtli  EiDxvWK  ccvun  -"Iwll  tGc  iw  19  TTO^mbn  '*<  M«  "i  W^  BASIC  JfVVVr*    IiPf  aJw  irmcnB  un. 

McTTtVT  i.EvmindtEMuk  tiwcnKvli.  Tlw  muEt  i»icofB»dc4  BASIC  ptnttn  'kKh  ■miii'iKliiot  iBn»orrio*<*  iH]c<FCW<n 
vfnincuHlT  ruw,  0)KV>Mdcd.  TIDT  rnrvni  in  TKmfrj-.yM  imt  >c«d»ar  ivmttr  «r  BAilC  cotrvnt  mbovi  hanniip reload 


STATISTICS  and  ENGINEERING 

DATA  SMOOTHER  (N«l  ■millblc  lor  ATARI >  Price:  114.K  CnMMe/tll.K  Dfaiketl? 

TTui  ipccul  ilali  uooDtFLni  p-mam  nit,y  be  uud  l[>iapidl]f  derive  mefLl  irrDimiucn  Iiom  ntMi'v  buimeii  liid  enficKmnf  diii  vhich 
ue  equilli  ipved.  TEk  tatU'Vt  tninfti  eJK>icc  m  detuMiui'l  'ut|t«<E'ri,  ti  ireLliu  mi»)tbed  rirLt  imd  iKon^l  deri>a:it'(cilriilaiioQ. 
Aitn  tneluilfd  ii  iulrnuuc  flaciini  g|  tht  br-pui  daia  u)d  imooilMiJ  reiulit. 

FOL^RIER  ANALYZER  (AfaJJabk  far  fell  vitmpMtn\  PTin:  IH.W  Ckwtct/SII.H  DWHtu 

Lw  thii  p<i»iruntik  iuitiih  the  Frtvuency  iptfiiiaFlini:il4d  duiwian  ujiuli  The  prfr|riinife«iuieiiiiii(iin4iacK«lhr|utd  pkKiinior 
\ht  \nffui  1U14  an  J  rciiJu.  ?iKtic«|i4ppbi;ati(Mi  irKlvdf  tIm  ka*lyii:i  of  eanpl  11:4.1  td  p«[iernir  m  vtth  Tieldi  ai  deelio 


Prtct:  SlV.VS  Cu 


TFA  (TnnifM-  Fumaion  AiulfUf) 

Tllu  II 1  ipeeu]  lolf^kre  packxfi  ithicll  maf  be  iiied  ;o  rviJijiiMhcrriiiilirfuriclioni  of  i|ttrmi  iiKh  u  hi-Ti  irnplLri^i  and  rilEcrt^v 
niRiinbr)  Ehejr  rnponie  la  puJied  m[HiEi.  TFA  ili  j  major  modinuEion  of  FOUaiER  ANALYZER  a.-uj  conaini  an  Erpnecriiii- 
cciicnlcd  deeibd  viiiu  lof-freqiKOf]'  pLct  ti  •'<EI  uiJala  ii]illji|  feAtarn.  WhereuFQJIIIER  ANALYZER  11  i3»i(ncdr«  cduciuonal 
and  KKntific  uie.  TFA  bi  m  en|ine<iin|  loci.  Availatile  (at  all  coinpuEeri. 

HARMONIC  ANALYZER  (AvRlliblr  furill  compiiltn)  IMcr:  Sl4.«5  CwttCi/US.H  Dbkette 

HARMONIC  ANALYZLR  i*ai  detifned  lot  Etie  ipKlium  analriii  u(  irprmliE  me Formi  J'ealain.  inelLde'  data  File  (cnrralion, 
rdlllni  and  iloia|e'irtiie>al  ai  sell  ai  dlta  and  ipe^rum  ptollLU).  Oar  pajtie^jlarli'  anlqite  laellil)  Lt  lltal  ihr  IrpuE  data  nKd  cKH  bt 
rqualljf  ipacid  ix  in  crdei.  The  aii|iul  dalxii  KHttdi.Dd  a  eubk  tH'ntii>E'<'l|K'l*EK]nii  UMd  id  eiexir  Ihr  data  FJe  irquJird  b]i  llle  hFT 
al|orlthm 

mURIER  ANALVJEH.  TFA  and  JIARMO>!lC  A^A:.^Z£R  m*i  bt  piiitti«i*J  inpihw  rw  *  ^einfc^mJ  pii«  gf  J**,?!  Hhirc  «■ 
)Kii«i)  ind  IM  ti  fifitn  dtiknin) 

REGRESSION  1  lAvaJlabk  lor  iJI  compDlf  ni>  Priwil».«  Cui*IU/SU.95  DbJi«l* 

HfGRE^SION  I  a  auDU|ue  an*  nccptiaaall)r  rtruiiEegnf -lEinwnMontilniait  iQkWt)  "polifiiprpi*)"  eUTTt  flcEinf  pfETfran.  FeaCurn  iin. 
iludt  inj  tuih  Bcoifaer;  aa  auliiniaii;  dcPK  iWtT-™B»lign  pp<iQn-  an  raitti-U'C  iritTMl  librwr  cf  nil4ni  fuBCtinci;  (bita  rdHjui; 
aulomaUc  daLa  atwE  curve  pljritini.  a  itauitical  (ruJnit  Ed    Mpi^aii  dr>iai4on.  cptteUiIlcncOri'lkifnl.  ««  JanJiniKh  mti".  |a  a^i. 

tion.  new  nij  m»j  be  tried  nitEunji  ft^ierin|  [Tie  iJ»ii  RECJ(ESSION  I  ii«ii«niT 'he  ewB*f««sfpr«rin  "naJif  W«»n*lrE=i  wfi- 
•  we  libTM) 

REGRESSION  It  (?AllAEnr>  (AvEdlsbk  for  all  rornpBtcn)  Pri«i  SI4.95CMMli«''OHt9mtlitii<c 

PAHAI-1T  n  dntfnrd  Bo  handle  thou  ram  In  «ihh~h  Lhr  paiameieri  arf  iml)f^4^  tf^^uHr  nonljrHeai tf  ]  an  Ihe  rnilLnf  fuEKlion  T>e 
uut  iian<if  Lninli  Lhr  funtliEiaia]  iBcm.  intluiEini  tlw  pmiiarirw  IA4E).  A(I]i  rtt  E  ai  one  or  raorr  BASIC  UalfmesE  linn  DsEa  and 
rnullimar  ti(naii>piilaEadandpkatErdx|*llh]IErjK}^UIONE  Llii  XEGRESSION  |  liir  palrnaraifl  nilinf.  and  PARAFIT  fm  ElHne 
i.-iiipiplKaErd  lLn(lim. 

MULTILINEAR  REGRESSION  4MLR»  (Aviilablr  for  ill  coiDporm)  Prt«f;t|9.»Cw*iit 

n3.H  PUtW 

KE.k  nj  |«a(ni,nnal  loElwaie  jiackatr  (iir  aniljifisf  (tatJ  lAL^onipiniiii  I<too|  inprt  Entnrlr  W^epmdem  lambin.BniiJtapcrl.wm- 
im  the  buK  irfrnum  caliulaiiaa.  iltii  jaetftm  iJbD  [wovkJo  e»*T  '"  W  d»i»  rn|!r.i;n«(c,rctrKi|l  Uld  tdl<in|  fnKimil,  tn  kddl- 
im™,  the  inn  maj  inierTonie  lEie  wEutioq  br  tfTOlnai  »4lium  foe  <hf  inieprmleni  iK-iiHtt  Tfw  nuirbrr  »t  ririxblci  uvd  diEA  unn 
lailaMr  nvemor ). 


hmjlni  «il)  br 

RFC'HFUION  I.  EiiEid  MUl  TILIMLAR  RtbRL^ION  nit)  br  pulrhaHd  lotchn  In  t*4  93  tthiecuiielli 

diileiinE 


*  Ul  «  tihiEc 


BASIC  SCIENTIFIC  SUBROUTINES,  Volnnc  I  (Nol  »Rllabk  Tor  ATARI) 

EJTNACnMP  11  Lh*  rijlLiiin  diiEiibvin  for  lb*  la^.tirlned  EplEie  leii  WSIC  ^<H.nfi,  b^rptuinn,  Vpi^iHt  fit  F  Rwkdex^ 
IwcEhr  BI'TE-MiCtfaB  HiD  ad-nUHneDi  >n  IVTE  nttMot.  ImMiy  IHII  Thoe  (ifbtMEiBti  btve  bete  luonbtm  KCorAai to 
cAaptiff.  iMluJad  vuh  (!*cA  toUf^iJija  14  «  mfort  pieieTim  HlMch  H^Ei  kpd dnKirtHrMei.  tach  MtxnMiac. 

CoIknKM  t\:     Chapcdi  Z  andl  ].     Daiai  laid  fi«eidB  p(Wiiii(,  toipphi  naitabki 

Ca£rclj«  *T.     C^apect  *.     Mwifi  lad  »(CI9'  ppcfviorn 

CoCecuoa  fl      Oupc«ti  9  tod  k      SaadOA  nua^n  irnrrBitfi.  mm  ap|WBaiiaailiia« 
PlKF  PCI  tiAhcEicn      IH  Vi  Caiietlclll  9)  Dukflla 
AJI  lArrr  ndKlxni  air  a.aJaMr  For  JJI  fl)  Clhiee  CUWtnJ  »nd  l«  «  (thite  dflkennl 

beanu  E]W  teu  d  4  >iul  pkR  of  iKe  dOnBcAialkM,  A^£lC  JfWmVi''  bi«>-«IMn,  kWuv  / 11  aiailaMr  tium  bTKACt^P  f« 
II*  tl  plwi  75*  potlttk  aad  kudM| 


ROO're  (AyfeUibk  lot  all  conpsim) 

Id  a  adihril.  ROOTS  uayhaaeAu^i  iMrmub 
of  ihf  polrlhMtul.  aM  bnauia  IW  pEgsrduir  1 
asd  ilH  laicuUi'td  f'OiMt  ai«  lutfitJljird  ea.-k  11 


TtSc*  f9.>3  Cm 


id  and  1^  rruduaJi  d-ipda|rd 


Ordering  Information 


AllcadeiiaitpeHeiWd*UttltW«dpM|M>d«ilNinUrnui   PtoHndoHpaiiiMnd  ritho)4fr4l«v*itk(c<Bp«lnMronn44.l«<i   II  Pil 
>nj  b,  VllA  «  Mauef  Card.  >llctudr  al  aunrbrti  on  cmii    »ar  eidcTiaulu^f  Norlh  AntfX*  tdd  tO"*  fw  rtiPBrn  and  S»f<Bn>4 

Add  1:  W  la  dnlrtie  price  for  k''  floppr  d«Jl  llftM  romtl  wfl  mtK44.  fP^V).  M^cTOWfl  ftASICl 
TRK  10  di^knin  arr  BcX  luptflird  >il)i  tXlS  or  BA^IC 

Deduct  lO^d  when  ordering  3  or  more  prog,nini». 


I  y<Hir  lixal  toft-bLTT  dealer     <h'rii 


crvw  and  olfvT  profian 


DYNACOMP,  Inc.  Dept.  E 

1427  Monroe  Avenue 
Rochester,  New  York  14618 

24  hour  mail  order  phone;  (716)586-7579 
Of  net  phone  (9AM-5PM  EST):  (716)442.8960 


rr^ 
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Program  Compactor 


*♦♦    COMPRCTOR    ♦♦♦ 


1  ft=i  :  REM    ***    TEST    PROGRFlii    *** 

2  REM     "RUN    B2000"    TO    COMPfiCT    THE    TEST 
PROGRRM 

3  :      : :C=3:D=4:REM    nflHflR 

4  END:DON'T  SEE  THIS  HFTER  COMPRCTION 

5  RETURN: NOR  THIS 

6  GOTO  mil:  NOR  THIS 

7  RS=°SEE  TH1S":REM  NOT  THIS 
939  STOP 

62000  REM 

62001 

62002 

b2003 

62004 

62005 

B200B 

62007 

62010 

PRINT 

62015 

62020 

LINE 

B2025 

6203S 

B203B 

flP+1,0 


REM 

REM 

REM 

REM 

REM 

REM 

REM 

PRINT : PRINT : PRINT  " COMPRCT ING " 

PRINT 

DIM  L(80>:n=3*256: 

FOR  1=1  TO  9993: fi= 


Ediuard    H.     Carlson 
3872    Ral Qigh    Driue 
OkQmos    Ml    46864 
(517)    349-1219 


;fiP=fl+l:RD=R- 
=R+4:REM    NEW 


SOFTWARE 


PET 
APPLE 


DATA  HAN  DLER  (Economical)       $35 

•  Create  •  Read  •  Add  records 

•  View  •  Write  •  Delete  records 
*     •  Sort                  •  Merge  •  Update 

•Print  •Directory  "    ■  Mass  update  file 

•Sort  by  lieias         "fieid  updating  ol  file 


ADVANCED  DATA  HANDLER 


$50 


•  All  of  above  mentioned  witfi  tfiese  enhancements 

•  More  informative  menu 

•  Sort  (ascending  or  descending) 

•  Update  (l^eplace  or  Modify  record) 

PLUS 

SEARCH—  Data  file  scanning,  collection  &  subfile 

making  system 
LABEL     —  Label  making  system 

•  keyboard  or  data  file 
ADD         —  Data  file  field  summation  system 

(16.8  value  size) 

EASY  TO  USE      —      MENU  BASED      —      MODIFIABLE 

Includes  floppy  disk,  documentation,  example 
applications,  Excellent  for  fiome,  office,  and  profes- 
sional uses! 


Business  Computer  Services  Co. 

9020  Eby 

Overland  Parit,  KS  66212 


PET  IS  a  regssiered  irademsrk  ol  Commodore  Business  Machines  Inc. 
APPLE  IS  a  regislefed  irademark  ol  Appte  Computer  Inc. 


62039 
62040 
62050 
62060 
B2065 
62068 
62070 
62072 
B2073 
b2075 
620B0 
62090 
62100 
62110 
62120 
B22B0 
62210 
62215 
B2220 
62225 
B2300 
62320 
62325 
62327 
62330 
62400 
62410 
B2420 


IF  L<  >0  THEN  GOSUB  62600 
L=PEEKC  R-1)+PEEK( R  >»2S6 : RN=0 
IF  L>9999  THEN  POKE  RP,0:POKE 

END 

REM  REMOUE  LERDING  COLONS  RND  SPRCES 
H=H+l:B=PEEK(R): IF  ( B=32 >ORC B=58  )  THEN  62040 
R=R-1:F0R  K=i  TO  255:  Pi=n+1 :  B=PEEK(  R  ) 
IF  B=0  THEN  NEXT  I 
IF  B=142  THEN  GOTO  62100 

IF  (B=12a)0RCB=143)0R(E=141 )  THEN  L< HN )=B: RN=RN+1 : GOTO  62100 
IF  B=58  THEN  GOTO  62400 
REM  STORE  CHRR.  FOR  COMPRCT  LINE 
IF  B< >32  THEN  LC RN J=B: nN=RN+i 
IF  B-136  THEN  GOTO  6Z200 
IF  B=34  THEN  GOTO  B2300 
NEXT  K:SrOP 

FOR  K=l  TO  2S5:R=R+1:B=PEEKCR?:REM  LOOKING  FOR  LINE  END 
IF  B=0  THEN  NEXT  I 
NEXT  K 

FOR  K=i  TO  255:fi=R+l:B=PEEKCR):REM  FOUND  "GOTO" 
IF  B=0  THEN  NEXT  I 
IF  B=32 
IF  B=58 
LCRN)=B: 

FOR  K=l  TO  255:R=R+1:B=PEEK(.R  J:REM  FOUND  "  CHRR. 
IF  B=34  THEN  Lt:RNJ=B: 
IF  B=0  THEN  NEXT  I 
IF  B=58  THEN  62400 
L(RN J=B:RN=RN+1:NEX[  K 

R--=R+1:D=PEEK(R  J:iF  «;  B=32  JORC  B=SB  J  THLH  G2400:l^LM  FOUND 
IF  B=0  THEN  NEXT  i 
IF  B=i42  VHLN  GOTO  62100 


THEN  fl=R  +  l : B=PEEKf  fi  J : GOTO62210 
THEN  GOTO  62100 
;RN=RH+i:NEXT  K 

;B=PEEK(.R  J:REM  FOUND 
RN=RN+1:G0T0  62090 
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machine  speed! 

C.'\LC  is  a  program  (jcvi-lopmeiit  tool  for  .^^^^■millv  I  aiigiiage  programmers  th,it  takes  advantage  of  thi-  B.ASIC  RO.M  routines 
already  in  thf  CniiinKHlon-  &  .^iinn-H  !I  machitK-N.  U'ith  C.^Lc,  you  program  in  asNctiihliT  as  before,  only  with  an  a<lditi()nal  set  of 
simple  commaiid.s  ri-quirini;  no  knowledge  of  tlie  internal  workings  of  B.-\SIC,  tloating  point  bit  format,  etc.,  w  hiih  allow  you  to 
perform  anv  arithnietital  operation  that  ti.'^SIC  ean  perform.  I-iirthermore,  C.-\LC  pro\ides  easy  acte.ss  to  the  tonteiU-s  and  addrcs.scs 
of  variables  defined  bv  a  BASIC  program.  Thu.s  it  befomes  .simple  to  perform  certain  highly  time  con.suming  (in  BASIC)  tasks 
in  Assembly  Language,  called  .is  a  subroutine  (via  a  SVS/CALL  command)  from  BASIC. 

In  e.ssenee,  C.^LC  provides  access  to  the  power  in  the  BASIC  RO.Ms  without  the  overhead  of  the  BASIC  interpreter. 
C.-\[.C  does  all  the  "uglv"  stuff,  leasing  vou  to  program  the  task  at  hand. 

CALC  is  for  the  prolessionat  AL  programmer  \Uio  wants  to  speed  up  a  BASIC  program  without  re-writing  the  entire  thing 
iiv  assembler.  CAI  C  provides  beginning  AL  programmers  with  access  to  the  very  heart  of  the  arithmetic/floating  point  operations 
using  a  scries  of  simple  c()mniaiuls  like^ADD,  .VlLIl  i;  SQK,  SINL,  RANDO.M.  etc.  CALC  includes  complete  documentation. 

The  CALC  development  ROM  produces  pun-  ROMahk  code  that  docs  not  require  the  .\LATR1X  CALC  rom  to  run.  The 
code  vou  produce  with  the  help  of  C.'KLC  will  run  on  any  stock  machine. 

C.^LC  is  available  in  l:PR(JM  fo  the  j.o  &  4.0  BASIC  Commodore  computers  at  sockets  $9000,  S.Aooo  and  .SBooo.  CALC  EPROM 
is  $100  postpaid.  I>lease  order  CALC  lor  the  MA17MOSER  or  the  Commodore  assemblers. 

CALC  on  the  Al'PLI'  II  via  a  quality  l-PRO.M  board  at  ,$150  postpaid.  Available  MAL/MOSER  assembly  only.  Mastercharge 
&  VISA  accepted.  ^^^^         ^H  H  ^^^^ 

CALC 

bj  MATRIX  software,  inc. 

J15  Marion  Ave.,  Big  Rapids,  .Ml  49^07  (bi6)  796-24^^  or  796-03S1 
A  Complete  Line  of  Busines.s  Software 


Computer  House  Division 


PROGRAMS  FOR  COMMODORE  AND  ^ 

^PPLE 

Legal  accounting  Demo 

$15.00 

Legal  accounting  Program 

995.00 

Machine  Part  Quote  Demo 

15.00 

Mactiine  Part  Quote  Program 

325.00 

Mailing/phone  list 

80.00 

Political  Mail/ptnone  list 

130.00 

Beams,  structural 

115.00 

Trig/Circle  Tangent 

110.00 

Spur  Gears 

35.00 

Bolt  Circles 

25.00 

Filament  Wound  TAnks 

125.00 

Scrunch 

25.00 

PROGRAMS  FOR  COMMODORE  ONLY 

MP,  A/R,  Job  Cost  &  Job  Est. 

370.00 

Inventory 

95.00 

Financial 

175.00 

Real  Estate  Listings 

265.00 

Check  Writer 

25.00 

File  Editing  Tools  (FET) 

65.00 

Screen  Dump/Repeat 

35.00 

Docu-Print 

20.00 

Scrunch 

25.00 

Sof-Bkup 

40.00 

Sorter  (Mach.  Language} 

35.00 

Trace-Print 

25.00 

Vari-Print 

25,00 

ASK  FOR  CATALOG  #80-02  Dealers  Wanted 
Computer   House   Div.     1407   Clinton    Road 

Jackson,  Michigan     49202       (517)  782-2132 


m^ 


The  Most  Powerful  Disk-Based 
Macro  Assembler/Text  Editor 
Available  at  ANY  Price 


Now  inclLdes  the  Simplified  Text  Processor  (STP) 

48K  APPLE  II 
or  APPLE  II 


For  32K  PET,  disk 
3.0  or  4.0  ROMS  or 


8032    (specify) 


OR 


und  DISK  II 


MAE  FEATURES 

—  Control  Files  for  Assembling  Multiple  named  source  files 
from  disk 

—  Sorted  Symbol  table  —  Up  to  31  chars./label 

—  27  Commands,  26  Pseudo-ops,  39  Error  Codes 

—  Macros,  Conditional  Assembly,  and  a  new  feature  we  developed 
called  Interactive  Assembly 

—  Relocatable  Objecl  Code 

—  String  search  and  replace,  move,  copy,  automatic  line 
numbering,  etc. 

STP  FEATURES 

—  17  text  processing  macros 

—  Right  and  left  justification 

—  Variable  page  lengths  and  widths 

—  Document  size  limited  only  by  disk  capacity 

—  Software  lower  case  provision  for  APPLE  II  without  lower 
case  modification 

ALSO   INCLUDED 

—  Relocating  Loader 

—  Sweet  16  macro  library  for  APPLE  and  PET 

—  Machine  Language  macro  library 

—  Sample  files  for  Assembly  and  text  processing 

—  Separate  manuals  for  both  APPLE  and  PET 
PRICE 

—  MAE,  STP,  Relocating  Loader,  Library  files,  50  page  manual 
diskette  —  $169,95 

SEND  FOR   FREE  DETAILED  SPEC  SHEET 

EASTERN   HOUSE  SOFTWARE 

3239  LINDA  DRIVE 
WINSTON-SALEM.  N.  C.  27106 


(919)    324-28S9 


(919)    748-8446 
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G2430    L(  PIN  )=SB :  L(  RN+1  )=B :  fiN=ftN+2 : 

G0T0B212B 

b260a  PRINT  L;:REt-1  POKE  MEMORY  WITH 

COMPftCTED  LINE 

B2601  flH=INT(  f  fl-3)/'25G):flL=(R-3) 

-256*flH 

b2B02  POKE  BP,ftL:POKE  fiPH.BH:  PRINT 

THB(a)  ftL;RH; 

b2G03  REM  RH  lb  LENGTH  OF  COMPftCTED 

LINE 

B2B04 

6^605 

b2B07 

bZBBS 
ftP=ftP+2 

b2B10  flH=INT(L/'25B:):flL=L-256*ftH 

b2Bll  POKE  RP,flL:HP=RP+l:POKE  ftP.RH: 

ftP=ftP+l 

B2B1G  FOR  1=0  TO  AN- 1: POKE  RP.LCl): 

PRINT  CHRSCH  I  )  n  :ftP=RP+l:NEXT  I 

G2G20  POKE  RP, 0: RP=RP+1 : PRINT : RETURN 

G2700  REM 

URRIfiBLES 


IF  HN=B  THEN  PRINT: RETURN 
RH=INTC  RP/25B ) : RL=RP-2S6*RH 
PRINT  TRB(IB)  fiL;RH; 
POKE  RD,flL:POKE.  RD+l,RH:RD=ftP: 


b270S 
b2710 
b2715 
G2720 
b2725 
b2730 
b2732 
TO  BE 
b2735 
62739 
b2740 
62741 
B2745 
b27S0 
b2752 


REM 
REM 
REM 

REM 

REM 

REM 

REM 

POKED 

REM   B 

REM 

REM 

REM 

REM 

REM 

REM 


L  LINE  NUMBER 

R  RUDRESS  BEING  SCANNED 

RP  RDDRESS  BEING  POKED 

RD  RDDRESS  OF  PREUIOUS  LINE 

RN  INDEX  IN  LCI)  OF  CHRR. 

CHRRRCTER  BEING  SCRNNED 

TOKENS  RND  CHRRflCTERS 

32     SPRCE 

34     ■  CHRRRCTER 

58     :  CHRRRCTER 


/D5BEV 


BUYERS  GUIDE 


AN  EXTENSIVE  GUIDE 

TO  ALL 

MAJOR  SOFTWARE  FOR 

MAJOR  HARDWARE 

SYSTEMS 


Over  1000  Programs 
Major  Business 
Applications 
Vertical  Software 
BIG  FIVE 
Operating  Systems 


DFfiri^L 
5DFT(n3flE 


ai5 


Send  $3.95  plus  Si. 00  Postage  and  Handling  to: 

OFFICIAL  SOFTWARE  BUYERS  GUIDE 
P.O.  Box  13278,  Reno,  Nevada  89511 

Please  allow  3  weeks  for  delivery. 
DEALER  INQUIRIES  INVITED 


b2755 

REM 

128 

END  TOKEN 

B27B0 

REM 

13B 

GOTO 

627B5 

REM 

141 

RETURN 

62770 

REM 

142 

REM 

b2775 

REM 

143 

STOP 

OK 

Now  if  the  compacted  line  is  zero  length,  one 
returns  to  the  "I"  loop  and  starts  compacting  the 
next  line.  If  not,  one  has  to  update  the  pointer  in  the 
previous  compacted  line  and  this  is  done  in  lines 
62605  and  7,  This  restores  continuity  to  the  chain  of 
pointers.  Then  the  line  number  is  POKEd  in,  and 
then  the  line  of  compacted  text  and  finally  the  null  at 
the  end. 

While  developing  this  program,  I  used  a 
somewhat  longer  "Test  Program"  than  I  am  giving 
here.  The  final  test  was  made  on  two  of  my  old  war 
horses.  The  first  is  a  Knight's  Tour  and  the  other  I 
informally  call  "Godzilla  Eats  Tanks".  Both  pro- 
grams are  rather  long,  involved,  and  use  PEEKed 
and  POKEd  graphics  extensively.  "Godzilla"  uses 
PEEKed  keyboard  input  with  ANDed  and  ORcd 
data.  ("Godzilla"  is  invisible  and  lays  down  an  in- 
visible trail  that  is  sniffed  out  by  a  "stench  seeking" 
guided  missile.)  Both  programs  ran  successfully  after 


compacting  to  about  75%  of  their  original  length. 
However,  I  did  need  to  repair  the  Knight's  Tour 
because  I  had  some  GOTO's  that  went  to  free  stand- 
ing REM's.  These  REM's  were  removed  by  the 
Compactor  and  had  to  be  put  back  in  by  hand.  I 
have  since  learned  my  lesson.  Never  GOTO  or 
GOSUB  to  a  REM. 

This  program  is  very  useful  but  not  yet  the 
ultimate  in  compaction  technique.  At  least  one  of  the 
large  software  houses  sells  a  compactor  that  is  com- 
bined with  a  "branch  locator"  so  that  statements 
which  are  not  the  target  lines  of  a  GOSUB  or 
GOTO  are  candidates  to  be  put  on  the  same  line, 
separated  by  colons.  It  would  certainly  be  faster  and 
easier  to  buy  such  an  efficient  compactor  in 
preference  to  tapping  this  one  in  through  the 
keyboard,  but  if  your  interest  is  in  playing  around 
with  logical  tasks,  you  may  prefer  to  modify  this  pro- 
gram to  have  multistatement-per-line  capability.        © 
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INTRODUCING 

COGNIVOX  Series  VIO-1000 

A  RevolutioKiaiy  New 

Voice  Input  and  Output  Peripheral 


High  Fidelity  Voice  Response 
Industrial  CUiality  Recognition 

PET  -  AIN-65  -  APPLE  U 

COGNIVOX  series  VIO-1000  is  a  lop-of-the-line  voice  I/O 
peripheral  for  business  and  educational  applications  and  the 
demanding  hobbyist. 

It  can  be  trained  to  recognize  words  or  short  phrases  drawn 
from  a  vocabulary  of  32  entries  chosen  by  the  user.  II  will  lalk 
back  with  up  to 32  words  or  short  phrases-  In  disk  based  systems, 
response  vocabularies  can  be  stored  on  the  disk  and  brought  to 
memory  as  needed,  giving  an  effectively  unlimited  number  or 
vocabulary  entries.  The  quality  of  voice  response  is  excellent, 
and  it  is  far  superior  to  Ihal  of  speech  synthesizers, 

COGNIVOX  series  1000  comes  complete  and  ready  to  plug 
into  your  computer  (the  computer  must  have  at  least  16K  ol 
RAIvl)-  It  connects  to  the  parallel  I/O  port  of  the  PET,  tothe  game 
paddle  connector  on  the  Apple  and  to  the  J1  port  on  the  AIM-65. 
Connectors  are  included  as  required.  Also  included  are  a 
microphone,  cassette  with  software  and  extensive  user  manual. 
A  built-in  speaker/amplifier  is  provided  as  well  as  a  jack  for 
connecting  an  external  speaker  or  amplifier. 

Software  supplied  with  COGNIVOX  includes  two  voice 
operated,  talking  video  games,  VOTH  and  VOICETHAP,  These 
games  are  absolutely  captivating  to  play,  and  the  only  voice 
operated  talking  games  that  are  commercially  available. 

Adding  voice  I  /O  to  your  own  programs  is  very  simple.  A  single 
statement  in  BASIC  is  all  that  is  required  to  say  or  to  recognize  a 
word.  Complete  instructions  on  how  to  do  it  are  provided  in  the 
manual- 

In  keeping  v/ith  the  VOICETEK  tradition  of  high  performance  at 
affordable  price,  we  have  priced  COGNIVOX  series  1000  at  the 
unbelievably  low.  introductory  price  of  S249  (plus  S5  shipping  in 
the  US,  CA  add  6%  tax.  Foreign  orders  welcome,  add  10%  for 
handling  and  shipping  via  AIR  MAIL).  When  ordering,  please  give 
the  make  and  model  of  your  computer,  the  amount  of  RAfvl  and 
whether  you  have  disks  or  not. 

In  addition  to  COGNIVOX  senes  VIO-1000.  VOICETEK 
manufactures  a  complete  line  of  voice  I/O  peripherals  for  most 
of  the  popular  personal  computers.  Speech  recognition-only 
peripherals  are  available  for  the  8K  PET  and  the  4K  Altvt 

l^or  more  information  call  us  at  805-685-1854  or  write  at  the 
address  below. 


Dealer  Inquiries  invited. 

VOICETEK 


Dept  A,  P.O.  Box  388 
Goleta,  C A  93116 


HOBBYWORLD 

ELECTRONICS,  INC. 

19511  Business  Center  Dr.  •  Dept.  G4 
Northridge.  CA  91324 


•Apfif  Speehk- 


NEW  Leedex  Monitors 


Leedex  lOOG 

•  Green  phosphor 
for  eosy  viewing 

•  Hi-resotution 

Ca(  No.  2999 


$169 


00 


13" 
Color  Monitor 

•  Hi-Resolutton 

•  Full  color 

•  Low  cost 

Cat  No.  3000 

$399'"' 


Don't  Miss  Out  .  .  . 

...  on  the  other  terrific  buys  in  the  Hobby- 
world  catalogue.  Page  after  page  of  computer 
products  for  the  Atari,  Apple,  TRS-80  and 
others.  Our  catalogue  is  FREE,  so  write  or 
phone  for  your  copy  NOW! 

Toll  Free: 
(800)  423-5387 

Local  &  Outside  USA: 
(213)  886-9200 

Open  Monday  thru  Friday:  10am-6pm 
Saturday:  9am-5pm 


We're  changing  our  name  to  keep  pace  with  the 
timesi  Look  for  our  new  name,  HW  Electronics,  in  our 
ads  beginning  in  June,  1981, 
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The  Mysterious  And 
Unpredictable  RND 


Bob  Albrecht  and 
George  Firedroke 

From  a  book  of  the  same  name 
by  Dymax  Publishing  Company; 
copyright  ©J 980  Dymax. 
Permission  to  reprint  by 
teachers  for  classroom 
use  is  granted. 


Editor's  .Wolf:    You  may 

reach  Bob  &  Givri^c 

by  mail  at: 

P.O.  Box  310 

Menlo  Park,  CA 

94023 


Create  An  Adventure 

Have  you  played  Dungeons  and  Dragons  or  Runequest  or 
Tunnels  and  Trolls?  These  are  fantasy  adventure 
games.  To  play  these  games,  you  create  a  character. 
You  then  guide  your  character  through  adventures  in 
a  world  created  by  a  Gamemaster  and  . . .  sigh  . . . 
completely  controlled  by  the  Gamemaster. 

If  you  don't  know  about  these  games,  we 
suggest  you  get  rule  books  from  the  following 
companies. 

•  Dungeons  and  Dragons  (D  &  D)  from  TRS 
Hobbies,  P.O.  Box  756,  Lake  Geneva,  WI 

53147. 

•  Runequest  from  the  Chaosium,  P.O.  Box  6302, 
Albany,  CA  94706. 

•  Tunnels  and  Trolls  from  Flying  Buffalo,  Inc., 
P.O.  Box  1467,  Scottsdale,  AZ  85252. 

To  create  a  character  to  play  any  of  these  games, 
you  will  need  to  roll  three  six-sided  dice  several 
times.  We  will  demonstrate  by  rolling  a  character  to 


play  Tunnels  and  Trolls.  Why?  Because  T  &  T  is  the 
simplest  game  for  beginners  to  begin  with. 

An  adventurer  has  six  Prime  Attributes: 
STRENGTH,  INTELLIGENCE,  LUCK,  CON- 
STITUTION, DEXTERITY  and  CHARISMA. 
The  six  Prime  Attributes  determine  the  character's 
ability  to  speak  languages,  use  weapons,  overcome 
monsters,  sense  things,  use  magic,  and... go  suc- 
cessfully adventuring  in  the  Gamemaster's  world. 

The  Prime  Attributes  are  usually  abbreviated,  as 
follows. 


IQ 


STRENGTH 

STR 

INTELLIGENCE 

INT  or 

LUCK 

LK 

CONSTITUTION 

CON 

DEXTERITY 

DEX 

CHARISMA 

CHR 

Perfectly  Balanced 


educational  software 


MICRO-ED 


More  than  200  instructional  programs 


Unless  otherwise  specified,  each  one  can  be 
purchased  for  *7.95 


You  may  wish  to  order  tapes  by  the  MICRODOZEN.  Any  twelve  S7.95  tapes  can  be 

purchased  for  $84.00. 


ill  programs  work  with  any 
;K  pet,  old  or  new. 


Send  for  free  catalogue: 

MICRO-ED,  Inc.  •  P.O.  Box  24156  •  Minneapolis,  MN  55424 
or  telephone  us  at  (612)  926-2292 


PET  is  the  registered  trade- 
mark for  Commodore  Busi- 
ness Machines,  Santa 
Clara.  CA. 
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In  T  &  T  (Tunnels  and  Trolls),  these  are  the  Prime 

Attributes: 

STRENGTH  is  primarily  the  ability  to  exert  force — 
lifting,  shoving,  pushing  down,  etc.  It  shows  how 
much  junk  (measured  in  weight  units,  sec  below)  the 
character  can  move  around.  If  his  strength  is  ever 
depleted  until  it  goes  to  0,  the  character  is  dead. 

INTELLIGENCE  is  the  measure  of  a  character's 
ability  to  reason  clearly,  solve  problems,  remember 
well,  etc.  It  is  also  a  factor  in  language  ability. 

LUCK  is  the  ability  to  be  in  the  right  place  at  the 
right  time,  or  to  put  something  else  in  the  right  place 
at  the  right  time.  It  is  useful  in  avoiding  traps, 
striking  luck  blows  with  weapons,  and  gambling  of 
all  sorts. 

CONSTITUTION  is  the  general  measure  of  a 
character's  health.  It  is  also  the  measure  of 
endurance  and  how  much  punishment  the  body  can 
absorb  before  it  dies.  Hits  taken  in  combat  are  sub- 
tracted from  Constitution.  If  CON  ever  goes  to  0, 
the  character  dies. 

DEXTERITY  refers  to  manual  dexterity  and 
general  agility. 

CHARISMA  is  the  measure  of  one's  personal  attrac- 
tiveness and  leadership  ability.  It  is  not  necessarily 
synonymous  with  personal  beauty,  although  there  is 
often  a  high  correlation.  Charisma  is  the  only  at- 
tribute which  can  fall  to  0,  or  even  go  negative, 
without  resulting  in  death.  Generally  speaking, 
characters  with  charismas  less  than  7  are  unap- 
preciated in  human  society,  and  anything  less  than  3 
is  positively  unwelcome.  Monstrous  characters,  when 
rated  with  attributes,  have  negative  charismas. 

And  so  we  come  to  the  final  tasks  of  this  booklet.    ' 

Exercise  15.   Write  a  program  to  roll  a  T  &  T 
character,  A  RUN  might  look  like  this. 


Tlie  defmilions  of  the  Prime  Allribittn  are  taken  from  Ike  tutehook  TUNNELS  & 
TROLLS,  lo/iynghl  19T5.  1977,  1979  by  Ken  Si.  Amlre.  puhlhhed  hy  Flying 
Buffalo,  Inc..  I'O.  Hnx  1467  Scothdale,  A/.  B52!i2  anil  is  reprinted  by  permission- 


STR 

15 

IQ 

11 

LK 

8 

CON 

16 

DEX 

14 

CHR 

9 

READY 


Hmmm ..  .obviously  a  fighter.  Remember,  w'hen  we 
roll  three  dice,  the  possible  outcomes  are  3  to  18.  So, 
our  character  is  strong  (STR    =    15),  agile  (DEX    = 
14),  with  a  very  high  ability  to  sustain  damage 
(CON   =   16).  He  or  she  is  about  average  in  in- 
telligence (IQ  =    11),  obviously  not  a  leader  (CHR 
=  9)  and  must  depend  on  skill,  not  luck  (LK   =  8). 
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New  PACKAGED  PROGRAMS 


CASCADE  COMPUTERWARE  PRO- 
GRAMS are  designed  to  increase  your 
satisfaction  and  utilization  of  your 
Commodore  Computer,  Our 
professional  programmers  have 
created  new  programs  for  BUSINESS 
ENTERTAINIVlENT,  EDUCATION,  and 
STATISTICAL  applications.  Write  for 
detailed  information: 

CASCADE  COMPUTERWARE  CO.,  P.O.  BOX  2354,  EVERETT,  WA  98203 

Dealer  inquiries  invited  (206)  355-6T21 


/Ompai 
low,  this  re' 
GP  80  -VVootJl 
gives  you  an  extra  boni 
usually  reserved  for 
rsgular-size  printers  ,. 
80  characters  per  line! 

"Woodpecker"  features  an  efficient  uni-hammer  printer  head,  5x7 
matrix,  and  was  designed  for  interface  to  Apple  and  others.  It  uses 
an  economy-weight,  continuous-form  paper  and  will  make  up  to 
three  copies  (including  the  original), 

"Woodpecker's"  mark  set  for  sharp  graphic  reproduction  and 
character  set  for  128  character  (alpha-numeric  and  symbols|  print- 
'    ing  give  full  printer  capabilities. 

Call  today  for  more  information  or  to  place  your  phone  order: 
(415)  326-9100  •  39  Town  &  Country  Village,  Palo  Alto,  CA  94301 , 

We  hnno^  Master  Charge,  Visa,  ctieck  or  money  order  (Caliromia  reaidenls  add 
6.5%  sales  lax) 


(fVL)  SYSTEMS  FORMULATE  CORPORATION 


PET 


GAMES     APPLE 


Unique,  Action-packed  Gomes. 


NUCLEAR  WAR  Nuclear   confrontation  on  a  Blobal  tcola. 

Many  scenarios. 


GALAXY 


Pillage  a  3-D  galaxy  collecting  loot  from 
captive  worlds. 


STOCK  MARKET         Rags  to  riches  gama  of  buy  and  sail  with 
computer  stocks. 


ENCRYPT 


ALIEN 


Challenging      puizles.      decipher      coded 
messages, 

Protflct    the    federation.      Real   time  3-D 
navigation.  • 


All  are  User-tested  with  HELPS  Multi-ptayer  games  have  Single-player  option 

Each  .  .  .      Casselle  J14,95        Disketle  S19.95 

•    one-player 


to-P-t»ju.»j— ^     -f"or- 


t-Mt,  I  I      c><z>mioci~t:^t~«E 


1993  Rio  Grtrid* 

Rustin. Texas 

78705 


1-512-*  77-2287 


P.O.    Box     64^3 

Ructin/Tcxas 

78712 


so 


COMPUTEI 


April,  19B1.  Issue  11. 


In  fantasy  games,  usually  a  bunch  ol  characters 
get  together  to  explore  the  Ganiemaster's  universe. 
So,  let's  roll  some  more  characters  to  accompany 
Fibak  the  Fighter,  who  awaits  in  the  frontier  town  of 
Zircdrac,  hoping  to  collect  a  company  of  adventurers 
to  explore  the  caves  under  Ml.  Skybison,  a  place  of 
jagged  (but  sometimes  fuzzy)  peaks  and  mysterious 
dark  valleys  that  sometimes  light  up  with  brilliant 
flashes  of  wisdom. 

We  RUN  the  program  again. 


STR 

llf 

INT 

8 

LK 

15 

CON 

7 

DEX 

6 

CHR 

Ik 

READY 


This  is,  indeed,  a  strange  character!  Strong  (STR   = 
14),  but  easily  damaged  (CON    =   7).  Clumsy 
(DEX   =  6).  But  look  at  luck  (LK    =   15)  and 
charisma  (CHR    =   14).  This  character  will  convince 
others  to  follow  her  or  him  into. .  .what?  (Again,  look 
at  INT   =   8.)  But,  there  is  that  luck. 


Help!  Let's  roll  another  adventurer. 


COMPUTER  PROGRAMS 
for  COMMODORE  PET 

(Microcommputer  Assisted  Learning  Aids) 

Subscription  Programs  for  Elementary  Levels 

32  programs  -  4  per  month  only  $40 

We  also  carry  Commodore  Computer  Products 

at  discount  prices 

PET  educational  software  catalog  — 

300  programs  send  S2.50  to 

COMM'DATA  SYSTEMS 

P.O.  BOX  325 

MILFORD  Ml.  48042 

(313)685-0113 


STR  = 

11 

INT  = 

17 

LK   = 

12 

CON  = 

12 

DEX  = 

8 

CHR  = 

15 

READY 


Saved!  Our  group  is  saved!  Windstar  the  Wise 
wandered  by,  saw  our  forlorn  little  group  of  adven- 
turers and  decided  to  take  charge. 

Exercise  16.    Describe  Windstar  as  we  described 
Fibak  and  Clutz.  Also  describe  the  way  in  which 
Windstar,  Fibak  and  Clutz  might  work  together  to 
explore  the  Gamemaster's  universe,  overcome 
monsters,  acquire  treasure  and. .  .survive! 

Exercise  17.   (and  last  of  this  booklet. . .)  The  group 
of  adventurers  now  numbers  three:  FIBAK, 
CLUTZ,  WINDSTAR. 

Too  small  a  group!  They  could  never  survive  in 
the  Gamemaster's  world.  They  need  at  least  four 
more  adventurers.  More  arc  OK.  So,  you  roll  up 
four  more  adventurers,  then  tell  who  they  are  and 
how  they  relate  to  and  work  with  our  three  adven- 
turers. 


The  Dragons  of  Pern  wish  you  well 
in  jour  adventuring. 


Do  it  wisely  with  luck. 


Editor's  Note:   Next  lime  we  comr  to  the  end  of  a  series, 
we'll  be  printing  "Solutions  &  Stuff";  the  author's  solutions 
to  the  problems  raised  in  this  series.  Hope  you've  enjoyed  it.  © 
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PLUS 


f^^- —  ~  ■           •  1.^^ 

\ 

^^S> 

Model  II 64K  $3375 

Here  are  just  a  few  of  our  fine  offers . . . 
call  toll-free  for  full  information. 


PERIPHERALS 

Expansion  Interface  OK 
Expansion  Interlace  16K 

+  Expansion  Interface  16K 
Expansion  interface  32K 

+  Expansion  interface  32K 
16KRAMN.E.C.  200N.S.  ch 

MODEMS 

Lynx  Direct  Connect 
COMM  80  Interface 
Chatterbox  Interface 
Telephone  Interface  il 

PRINTERS 
Line  Printer  IV 
Daisy  Wheel  11 
Line  Printer  Vi 
NEC  Spinwriter  5530 
OKIDATAMicrolineeO 
EPSON  MX80 

DISK  DRIVES 
Model  III  1-Drive 
PERCOMTFD100 
TEAC  40  Track 


COMPUTERS 

Model  11 64K 

$3375 

Model  III 4K LEVI 

599 

Model  IIM6K 

859 

Model  III  32K 

981.50 

+  Model  III  32K 

915.50 

Modellll48K 

1104 

+  Model  III  48K 

972 

Model  III  32K 

2  Disc  &  RS232  c 

2149 

Color  Computer  4K 

310 

Color  Computer  16K  439.95 

+  Color  Computer  16K 

366.50 

Color  Computer  16K 

w/extended  basic 

489 

Pocket  Computer 

199 

VIDEOTEX 

329 

APPLE  48K  only 

1279 

ATARI  800 16K 

7^ 

+  Computer  Plus  New  Equipment. 
1  SO  Day  Extended  Warranty 


S249 

359 

305.50 

469.95 

362 

ips  39 

219 

159.95 

239 

169 

849 
1695 

999 
2595 

499 

519 

712 
389 
319 


PLUS  real  back-up  warrantees  — 

Pure  Radio  Shack  equipment  warranteed  at  any  Radio 
Shock  store  or  dealer.  Factory  wofrantees  on  Apple  and 
Atari  equipment.  Other  equipment  carries  manufacturer's 
warranty  or  Computer  Plus  -180  day  extended  warranty. 
Combined  warrantees  carry  Computer  Pius  180  day  war- 
ranty or  original  manufacturer's  warranty. 


A 

ATARr 


"lB[jja«iapJ~  f 


Atari  800  16K  $789 


Check  out  these 

unusual  package 

values  for  price 

and  warranty 


¥ 


MOOELI32KE.I., 
1st.  Drive,  Line  Printer  IV, 
10  Diskettes  PureR.S.    $1875 

com  bined  warranty    1 699 


MODEL  11  64KW/2  Disks, 
Daisy  Wheel  II,  Scrlpsit 

Pure  R.S. 


6350 


MODEL  ill  48K,  1st.  Drive, 
Line  printer  IV,  Scripsll  Word 
Proce^or,  10  Diskettes 

Pure  R.S.    2800 
combined  warranty    2699 

COLOR  COMPUTER  1 6K  CC 
w/extended  basic  cassette 
recorder,  |oy  sticks,  dust  cover 

PureR.S.    569 


POCKET  COMPUTER  w/lnterface 
Pure  R.S. 

ATARI 

48K  Atari  800,  Atari  825  Printer. 

Atari  810  Disk  Drive 

APPLE 

48K  Apple  11  &  Apple  11  Disk 
w/controiler,  D.O.S.  3.3, 
Printer  Card  and  Cable, 
Epson  MX80  Printer 

call  TOLL  FREE 

1-800-343-8124 


239 


2125 


2510 


com 


DEALER  INQUIRIES  ARE  INVITED  (61 7)  486-31 93 

Prices  subject  to  change  without  notice. 
Not  responsible  for  typographical  errors. 

TRS-80  lj  a  registered  trademark  ot  Tandy  Corp. 


Write  for  your 
free  catalog... 

Dept.  B 

245A  Great  Road 

Dttleton,  MA  01460 
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Micros 
With  Tiie 
Handicapped 


Susan  Semoncik  and 

The  Delmorva  Computer  Club 

One  of  our  major  objectives  at  this  time  is  to  devise 
an  inexpensive  means  for  providing  a  listing  for  a 
blind  programmer.  The  possibilities  we've  considered 
to  date  are  as  follows: 

a)  Have  someone  continuously  available  to  read  the 
program  to  the  programmer. 

b)  Buy  a  speech  synthesizer  that  will  vocalize  BASIC 
words,  letters,  punctuation  marks,  numbers, 
graphics  characters,  and  control  characters. 

c)  Build  a  tactile  device  that  will  pulse  Braille 
equivalents  of  each  character  encountered  in  a 
listing. 

d)  Sound  out  the  Braille  equivalents  of  each 
character  encountered  in  a  listing  by  using  a  fllf- 
fercnt  note  or  sound  lor  each  dot  in  the  Braille 
cell  using  the  CB2  line. 

We  know  that  possibility  a)  works.  We  have  been 
forced  through  lack  of  money  and/or  equipment  to 
use  this  means  to  solve  the  blind  programmer's 
needs.  But,  it  is  certainly  not  a  desirable  solution, 
especially  to  the  programmer.  One  thing  that  is  soon 
apparent  to  anyone  working  with  the  handicapped  is 
that  the  majority  have  an  overwhelming  desire  for  in- 
dependence and  self-reliance.  To  support  this  desire, 
we  must  look  beyond  possibility  a). 

Possibility  b)  is  possible  since  Commodore  has 
announced  the  development  of  a  synthesizer  for  the 
PET,  but  we  do  not  yet  have  access  to  one.  It's  price 
of  almost  S400  may  or  may  not  be  a  deterrent  to  its 
wide-spread  use.  We'll  have  to  wait  and  see. 
Possibility  c)  is  being  considered  by  the  Delmarva 
Computer  Club  at  this  time,  and  hopefully  we  can 
give  you  details  on  its  use  and  cost  in  the  very  near 
future.  The  other  devices  that  we  know  about  that 
are  currently  on  the  market  are  very  expensive 
and/or  computer  dependent.  For  example,  Maryland 
Computer  Services,  Inc.,  Bel  Air,  Maryland,  has 
advertised  a  Hewlett-Packard  desktop  computer  and 
a  talking  interface  that  provides  spoken  output  of  64 
ASCII  characters  for  $10,500.  Triformation  Systems, 
Inc.,  Stuart,  Florida,  has  advertised  a  high-speed 
braille  output  on  paper  tape  from  computer  via  built- 
in  acoustic  coupler  for  S2,950.  And  this  past  March, 
ELINFA,  Inc.,  Washington,  D.C.,  announced  a 
portable  braille  recorder  with  braille  display  and 
computer  interface  for  S4-,600. 


That  brings  us  to  ])ossibility  d),  which  is  im- 
mediately available  to  anyone  with  an  amplifier  and 
speaker  connected  to  the  PET's  CB2  line.  Since  this 
is  commonly  used  already  to  produce  sound  and 
music,  this  would  mean  no  additional  expense  for 
most  people,  and  so  seems  to  be  a  good  place  to  start 
exploring.  It  is  certainly  inexpensive,  and  an  ear 
plug  can  be  used  with  the  speaker  so  that  only  the 
user  can  hear  the  sounds.  This  would  require  the 
blind  programmer  to  learn  something  new;  but, 
es.sentially  the  code  is  the  same;  only  the  method  of 
perceiving  the  code  is  new.  Rather  than  feeling  the 
dot's  position  within  the  braille  cell,  the  user  will 
listen  to  determine  a  note's  position  within  a  range  of 
notes. 

The  program  entitled  "A  Sound  Idea  for  the 
Blind"  is  an  assembly  language  program  that  will 
run  on  either  an  OLD  or  NEW  ROM  8K  PET  com- 
puter. It  is  designed  to  teach  anyone  the  Braille 
equivalents  of  letters  in  both  a  visual  and  auditory 
form.  After  typing  RUN,  the  user  can  type  any  letter 
on  the  keyboard  and  will  automatically  see  that  let- 
ter's braille  dot  configuration,  and  hear  the  notes 
that  correspond  to  those  dots.  The  user  can  also  hit 
any  number  from  1  through  6  to  hear  singly  the 
notes  assigned  to  each  dot  position.  This  program 
could  be  used  by  the  visual  user  to  learn  Braille  or 
by  the  non-visual  to  learn  the  sounds  associated  with 
each  position  of  the  Braille  cell. 

The  speed  at  which  the  notes  are  sountlcd  is 
controlled  by  the  data  number  in  line  240.  To  speed 
it  up,  put  a  smaller  number  like  75  in  place  of  the 
200.  If  a  change  in  cither  the  quality  of  the  sound  or 
the  pitch  is  desired,  the  data  numbers  in  line  310  can 
be  changed.  These  are  listed  pairwise  for  the  si,x  dot 
positions  of  the  cell. 

To  test  how  well  the  sounds  have  been  learned, 
this  program  can  be  modified  as  in  the  program  en- 
titled "Braille  Letter  Tester".  The  Braille  codes  of 
the  26  letters  of  the  alphabet  are  randomly  sounded 
and  printed  on  the  screen  for  the  user  to  identify. 
The  sound  can  be  repeated  by  pressing  the  equal 
sign  key  instead  of  a  letter.  The  line 
455  IF  AS<"A"  OR  AS>"Z"  THEN  4.30 
must  be  added  so  that  the  program  is  not  terminated 
with  an  illegal  value  when  a  non-alphabetic  character 
is  entered.  If  the  visual  user  really  wants  to  "see" 
what  the  code  would  sound  like  to  someone  blind, 
the  printing  of  the  Braille  code  on  the  screen  can  be 
eliminated  by  changing  .six  operation  codes  to  NOP 
with  the  addition  of  the  following  line: 
295   POKE  838,  234;  POKE  839,  234:  POKE  840.  234: 
POKE  88.3,  234:  POKE  884.  234:  POKE  88.').  234 

We  hope  to  be  able  to  expand  this  "sound" 
concept  to  realize  our  full  objective  ol' a  [program's 
listing  for  a  blintl  jjrograriuner.  Let  us  know  if  this  i.s 
a  realistic  alternative,  or  if  there  are  other 
possibilities  that  we  haven't  considered. 


April.  1981.  Issue  1 


COMPUTEi 


53 


You  can  count  on 

Pet  Professor 

to  help  increase 
teaching  effectiveness 


PET 


By  Natronics 

ASCII/BAUDOT, 
STAND  ALONE 

Computer 
Terminal 

COMPLETE 
FOR  ONLY .  .  . 

$14995 


ASCII/BAUDOT 

Computer  Terminal  Kit 

BAUDOT  Cfci?«rt^ilwlTXflCfl£FCW//A'iW^O?'C 


;  „,,;„,,:    i,,ii  Curaor  CoattoU  Emse,  End  of  Lire,  Eriur  of  Siretn.  Form 
I.  uuiijui.  ^^^    ^^^^    ,    Monimr   OperaUan;  5Q  ut   tOHi   {jumper 

.  ieiecseblt. 


eiihci  a  64  m  32  Charanct  by 

jnai  with  seledabk  baud  rate,  KS23:-C  or  20 

eufior  conirol  and  ^i  ohm  tonipoiitt  video  ou[pu[. 

The  ktybwrd  Follows  Ihc  slandird  lypewfitd  COnriiuiBiio.1  ....i.^^^.,.^,  „      ^„ 

■nd  i«.  Jalci  ihe  emi«  1 3fi  charmaer  ASCI  I  iippcr/lo*cr  caw  CHihMnW  U.S.*  CrKlit  Ziit  aj^^ri  QLitiUi  CmitwcUojI 

wi  .viih  96  priniabk  chafBCieiv  h«tjrM  intludc  onbo»i^     HALL  Tfll  L  FREE  800-243-7428 

reiuUiori.  wietlabk  parky.  ^hirrlMkkey,  alpha  iKkjumpd-       UHLL    I  Ul_l_  FH  tC  OUU    t**%J     fttO 

A  drive  capabJiiy  of  ore  TtV  toad,  ajid  lb*  »hiliiy  lu  mils  To  Order  From  Connaclicul  Or  For  Techmcjl  j^  ^ 

dir«il>  *ith  alm&n  anj  tqmpuicr.  mdudiriB  ihe  new  Ei  ^^        Assistance.  t!c  IUIl(W3)3S4-9375  T 

plorcr^SJ  and  ELF  produtli  fry  Neiionici.  ■  fcj.,,„_ir,  Ojtni  I  iH      ripnt 

imludcl  Ik  or  Hwmory,  character  |crveia[&r.  2  kfY  rotlo.w,  [  W3  Ulchfltld  Roid.  .Sf»  MUrorf,  CT  067T6 
prwcucr  controlled  curwr  CDfiiroi.  paigjlci  ASCIFBAUDOT  |  pi^utf  Jfid  The  atrra  (kKtrd  brfv^ 


.J   «fial   gron^eryon  and   Ktial  to   *HtcO   pro<«MnB- 
oyitat  coiitrollcd  for  iuperb  accuracy.  PC  bo»rd^  *ic  irte 
higlKn  qualiiv  glii^  icpoxj  for  ihe  ylnmaic  in  reblbiliiy  »nd 


i  C  NHronio  S<xm1  AJok  -'UiCII  Krj board >C«npater 


fiilly 
'"^    I  ~   Termina]  KH.  $1M.95  plui  Mm  pmiiteSi.  handling. 

IC  Drinxc  Sleri  CbNikI  foi  Ndrpnbci  Kiiboardaomj- 
ruj  Ir  Bluc'Bla:k.  Fiii^h.  SIf.H  pU\  S2-W  pouat^ 

The  heirl  of  ihr  Ncirofiirt  Compuici  Tnmtnal  ilk  ibe  mycio-  I  iZJ  \  UcO  Dbplaj  Board  KIi  alone  il«i  ktybcardj,  ftt.K 

procMwi -controlled  Nrtronrti   Video   Djiplay   Board  (VJPJ  plui  13  pCTi-i»st  A  hantllini 

■tuch  idlP**  iheiermiinil  10  utiliMcilhti-  a  parallel  ASCII  cr|  □  i^-  ^  «„  MonKorlH)  MHj:  b»nd«id!h)  fullr  aiicm- 

flJMJlX>T  Hjtlil  M^iifce   The  V  ID  convcili  I  de  patalle I  daia  to  j,,^  ^j,^  lewed.  SI3V.H  plui  M  poslaie  tfid  hAftdliiif. 

ienald»la*hKhiilhcnform*iiKltBCiiher  kS232-C£.J-3)mi.|  ^  jif  Mirf«l»roir  Wi  [to  uw  your  TV  ^  I.k  a  rn«iilorJ. 

currmi  loop  output,  ^ihjth  ctn  b*  fonnectcd  10  ihe  wnH  WOP  jj  ^  poitpaid 

">^r;rr"d';^arj:r;^x'o;;r.;s^mu«ec.otKci  □  ^  -r^^--.  r.f  z^  K^r^^i'^S's 

Charade.  r«ei.ed.  Thii  data  U  r«:nv«]  by  the  V ID  *hl*|        <^  '^.  f^.^i'*"  ^"^^  "  ^*^''  "*'*  "'"*  " 
PIOCWHS  Ihe  irformalion.  fonvening  10  data  to  video  vu.lab]e|         P^'aac  &handliftS. 

to  be  displayed  on  a  TV  wt  tusini  arv  R¥  inoduUlor)  or  on  a  ■  Total  Endo5«l  (Conn,  rn.  add  mI«  lu)  J 

videomonitor.  The  VID  generate*  the  curwr^tioiiizornalandl  By—  .,-,_,    „         „. 

vtdicilsyiic  pulics  and  petformi  the  houiekeepini  relative  lo-  □   P ei  10 nai Check  G  C*sni«i  Check/Money tJider 

tvhichthllACtfl-andwhcrr  Dt  is  lobediipUyed  oniheicrren.l  □   yij,  O  HMltrCharieiBaJlk  » ) 

Vld«Odtpnl:;.J/'/PPTHi7Ji)AmCfMfl.y-l70vBBBdHiM:|  ^j^l   , .^^_ 

ll0'Hia}00ASCU'Omtpitb:RS232'C'Of}:0ma.atfrrnf!oopf 

•  ASCII  Ch*r»ciM  S«:  I2S  pnnlehte  charaCftri— g  Si^iaiure 


__Eap-  Date  _ 


'■ir<t'C)*+,-./0123456789;;<=>? 


Mdim  ^ 


I     

k  ^  ^    D  Snd  Mr  M««  l«r««W*lhM     ^«^J 


It  reteaches  the  4  t>asic  arith- 
metic operations  step-by-step. 

PET  PROFESSOR  includes  77  programs  that 
reteach  the  four  fundamental  arithmetic  opera- 
tions for  whole  numbers,  fractions  and  decimals 
by  providing  more  than  just  practice  drills.  Each 
program  includes  a  complete  tutorial  sequence 
that  takes  a  problenn  apart,  then  leads  the  student 
step-by-step  through  solving  it. 

Each  program  covers  a  single  objective  to 
allow  the  teacher  to  select  the  skill  to  be  rein- 
forced, It  states  the  objective,  supplies  vocabuiary, 
displays  an  example,  then  leads  the  student  step- 
by-step  through  other  examples.  When  the  student 
is  ready,  a  quiz  requiring  writing  is  given,  then 
scored  by  the  computer.  Every  program  has  been 
carefully  selected.  All  problems  were  written  by 
teachers  and  tested  in  classrooms.. 

Use  PET  PROFESSOR  to  supplement  class- 
room instruction  in  individualized  or  traditional 
programs.  Available  for  PET  2001  Series.  Will  run 
within  8K  on  any  PET. 

■  Whole  numbers— 32  programs  @  S235.00 

■  Fractions — 24  programs  @  $175.00 

■  Decimals— 21  programs  @  SI  75.00 

Buy  all  3  for  $499.00.  Save  $86.00! 

Send  55-00  for  more  info.,  sample  Idpe  &  .shipping 
(deducled  Trom  total  purchase). 

List  o!  other  educational  programs  available  on  request. 

Melad  Associates,  Inc. 

66  Main  Street.  South  River,  n.J.  08662  •  (201)  238-7330 
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10  REM  ***  BRAILLE  LETTER  TESTER  *** 
20  REM  -    YOU  WILL  HEAR  &  SEE  THE  CODE  -> 

-iFOR  A  RANDOM  LETTER 
30  REM  -  TYPE  THE  LETTER  OR  TYPE  =  TO  -, 

-iHEAR  IT  AGAIN 
40  REM  -  ASSEMBLY  PROGRAM  CODE 
50  1=826 
60  READ  OP:  IF  OPO-1  THEN  POKE  I, OP: 

-.I  =  I+1:G0T0  60 
100  1=5000 
110  READ  OP:  IF  OPO-1  THEM  POKE  I, OP: 

-.1  =  I+1:G0T0  110 
120  REM  %%%  OLD/NEW  CONVERSION  %%% 
130  ON  PEEK (50003)  GOSUB  310 
140  DATA  169,147,32,210,255 
150  DATA  160,0,177,6,170,169,46,157,121, 

-.129,200,192,6,208,243,96 
160  DATA  169,168,133,0,169,19,133,1 
170  DATA  169,136,133,6,169,19,133,7 
180  DATA  32,58,3,160,0 
190  DATA  177,6,160,0,24,106,144,15,133, 

-,252,177,6,170,169,81 
200  DATA  157,121,129,32,129,3,165,252, 

-1200,192,6,208,232,96,169 
210  REM  +++  TO  CHANGE  SPEED  OF  SOUND, 

-.  CHANGE  DATA  LINE  220  +  +  + 
220  DATA  200 
230  DATA  133,253,152,10,158,177,0,141, 

-.74,232,200,177,0 
240  DATA  141,72,232,136,152,74,168,162, 

-.255,202,208,253,198,253,208,247 
250  DATA  169,0,141,72,232,96,-1 
260  DATA  0,80,160,2,82,162,1,3,9,25,17, 

-.11,27,19,10,26,5,7,13,29,21,15,31, 

-.23 
270  DATA  14,30,37,39,58,45,61,53 
280  REM  +++  TO  CHANGE  SOUND,  CHANGE  -. 

-.DATA  LINE  290  +++ 
290  DATA  15,240,200,180,15,120,35,90, 

-.100,60,15,30,-1 
300  GOTO  360 

310  REM  %%%  CONVERSION  ROUTINE  %%% 
320  POKE  834,15:POKE  858,15:POKE  862,16: 

-.POKE  869,15:POKE  877,171:POKE  879, 

^15 
330  POKE  890,171:POKE  900,172:POKE  925, 

-.172 
340  RETURN 
350  REM  -  SET  SOUND  PARAMETERS  AND  -. 

-.CURSOR  CONTROL  VALUE 
360  POKE  59467, 16:P0KE  59466,51: 

-.X=RND(-TI)  :B=224-PEEK  (5  0003  )*28 
370  L=26:DIH  L (26 ) :C=0 : FOR  1=1  TO  26: 

-.L(I)=I:NEXT  I 
380  REM  -  GET  A  RANDOM  LETTER  FROM  -. 

-.THOSE  REMAINING 
390  N=INT(L*RND(1)  )+l:Y=L(N)  :A=Y-f64 
400  REM  ACTIVATE  THE  SOUND  AND  PRINT  -. 

-.ROUTINE  FOR  THE  CELL  AND  PRINT  A  ? 
410  POKE  867,Y+5:SYS  (847):POKE  33448,63 
420  REM  -  GET  RESPONSE  FROM  THE  USER 
430  GET  A5:IF  AS=""  THEN  430 
440  REM  -  IF  RESPONSE  IS  =,  THEN  SOUND  -. 

-.IT  AGAIN 
450  IF  A?="="  THEN  410 
460  REM  -  INCREASE  THE  COUNTER  FOR  -. 

iNUMBER  OP  TRIES 
470  C=C+1 
480  REM  -  PRINT  THE  USER'S  RESPONSE 


490  POKE  33450, ASC(A$)-64 

500  REM  -PRINT  THE  RIGHT  ANSWER  AND  -. 

-.POSITION  THE  CURSOR  FOR  COMMENT 
510  POKE  33466, Y:POKE  B,168:POKE  B+1 , 

-il30:POKE  B+2,5 
520  REM  -  IF  ANSWER  IS  CORRECT,  -i 

-.ELIMINATE  THE  LETTER  FROM  THE  LIST 
530  IF  A?=CHR$(A)  THEN  PRINT  "CORRECT!": 

-nX=L(N)  :L(N)=L(L)  :  L  (L)  =X:  L=L-1 : 

-.GOTO  55  0 
540  PRINT  "WRONG." 
550  PRINT  TAB(4)  ;  "rHIT  ANY  KEY  TO  -. 

^CONTINUE." 
560  REM  -  WAIT  FOR  USER  TO  HIT  A  KEY  -. 

-.BEFORE  CONTINUING 
570  GET  A$:IF  A$=""  THEN  570 
580  REM  -  CONTINUE  IF  THERE  ARE  ANY  -. 

-.MORE  LETTERS 
590  IF  L>0  THEN  390 
600  REM  -  TELL  THE  USER  THE  NUMBER  OF  -. 

-.TRIES  TAKEN  TO  COMPLETE  THE  TEST 
610  PRINT  "RYOU  COMPLETED  THE  26  -. 

-.LETTERS  IN";  C:  PRINT  "TRIES." 
620  REM  -  RESET  PARAMETERS  BEFORE  ENDING 
630  POKE  59467, 0:POKE  59466, 0:POKE  -. 

-.59464,12 
640  END 
READY, 


10  REM  ***  A  SOUND  IDEA  FOR  THE  BLIND  -. 

20  REM  ===   ASSEMBLY  PROGRAM  CODE  === 

30  1=826 

40  READ  OP:  IF  OPO-1  THEN  POKE  I, OP: 

-.I=I+1:GOTO  40 
50  REM  ===  SCREEN  LOCATIONS  FOR  BRAILLE 

-.DOT  POSITIONS  (5000-5005)  === 
60  REM  ===  AND  BRAILLE  CODES  (5006-5031) 

70  REM  ===  AND  ALTERNATING  TIMBRE  AND  -. 

-.NOTE  VALUES  (5032-5043) 
80  1=5000 
90  READ  OP:  IF  OPO-1  THEN  POKE  I, OP: 

-.1=1+1  :GOTO  90 
100  REM  %%%  OLD/NEW  CONVERSION  %%% 
.  110  ON  PEEK (50003)  GOSUB  330 
120  PRINT  "R":  SYS  847 
130  DATA  169,147,32,210,255 
140  DATA  160,0,177,6,170,169,46,157,121, 

-.129,200,192,6,20  8,243,9  6 
150  DATA  169,168,133,0,169,19,133,1,169, 

-.16,141,75,232,169,15,141,74,232 
160  DATA  169,136,133,6,169,19,133,7 
170  DATA  32,228,255,240,251,201,3,208, 

-.14,169,0,141,75,232,141,74,232, 

-.169,12 
180  DATA  141,76,232,96,133,252,32,58,3, 

-.165,252,201,65,4  8,7,201,91,16,3, 

-.76,172,3 
190  DATA  201,49,48,211,201,55,16,207,56, 

-.233,49,168 
200  DATA  177,6,170,169,81,157,121,129, 

-.32,207,3,76,105,3 
210  DATA  56,233,59,168,177,6,160,0,24, 

-.106,144,15,133,252,177,6,170,169, 

-.81 
220  DATA  157,121,129,32,207,3,165,252, 

-.200,192,6,20  8,23  2,76,105,3,169 


April.  1981-  Issue  11 


COMPUTE! 


K 


230  REM  +++  TO  CHANGE  SPEED  OF  SOUND, 

-.  CHANGE  DATA  LINE  240  +++ 
240  DATA  200 
250  DATA  133, 253, 152, 10rl68, 177, 0,141, 

-,74,232,200,177,0 
260  DATA  141,72,232,136,152,74,168,162, 

-.255,202,208,253,198,253,208,247 
270  DATA  169,0,141,72,232,96,-1 
260  DATA  0,80,160,2,82,162,1,3,9,25,17, 

-.11,27,19,10,26,5,7,13,29,21,15,31, 

^23 
300  REM  TO  CHANGE  SOUND,  CHANGE  DATA  -. 

-.LINE  310 
310  DATA  15,240,200,180,15,120,35,90, 

-.100,60,15,30,-1 
320  END 

330  REM  %%%  CONVERSION  ROUTINE  %%% 
340  POKE  834,15:POKE  868,15:POKE  872,16: 

-.POKE  897,171:POKE  902,171: 

-.POKE  927,15 
350  POKE  945,15:POKE  953,171:POKE  955, 

-,15:P0KE  966,171:POKE  978,172: 

-iPOKE  1003,172 
360  RETURN 


The  Delmarva  Computer  Club 

P.O.  Box  36 

Wallops  Island,  VA  23337 


Selectric®  Interface  System 


C*ASILY  interfaced  to  any  IBM  Selectric  I. 
II,  or  III. 

OTOP  spinning  your  wheels.  Letter  qu;il- 
ity  at  an  affordable  price. 

Connects  via  Parallel  or  RS-232.  ac- 
conimodatcs  varied  handshaking. 


o 

N 


NLY  SnlD  to  .S599.  l^ealer  inquiries  in- 
vited. 

EW  design  provides  added  features. 


e 


\f\ _„:__J 


ESCON  Producfs,  Inc. 

12919  Alcosta  Blvd. 

San  Ramon,  Ca.,  94583 

(415)  820-1256 


GAMES 

^B  <f  ROM 


<PDI 


Tred  of  shoot-em-up  arcade  gomes? 
Stimulate  your  brain  for  o  change  and  have  fun 
doing  it.  PDl  has  the  best  of  the  word  puzzle 
games  by  Dr.  Dean  Victor  for  Atari",  Apple  II*  and 
TRS-80', 

MINICROSSWORD  Computer  invents  a 
crossword  puzzle  on  the  screen.  When  the  puzzle 
is  formed,  you  fill  in  ttie  words.  If  you  can't  supply 
a  word,  the  computer  will  fill  it  in  (and  deduct 
points  from  your  score!)  Thousands  of  different 
puzzles  can  be  generated. 

WORD  SEARCH  Computer  generates  word 
search  puzzles  using  either  a  Spanish,  French  or 
geography  word  list.  Atari  version  uses  color, 
sound  and  other  special  effects,  and  will  even 
generate  printed  puzzles  for  you  to  do  when 
away  from  the  computer.  This  is  an  excellent  way 
for  students  to  practice  foreign  language 
vocabulary. 

ASTRO-QUOTES  This  is  an  anagram-type 
game.  The  goal  of  the  game  is  toguess  a  famous 
quotation.  Ciues  are  letters  that  the  computer 
inserts  in  the  correct  slots  in  the  quotation  when 
the  player  correctly  guesses  the  definitions  of  a 
series  of  words. 

KROSS  'N  QUOTES  Quotation  guessing 
game  in  which  the  player  works  against  the 
clock.  Player  fills  in  the  quote  by  picking  scram- 
bled letters  and  putting  them  in  place  using  the 
joystick. 

Available  at  Computerlond  and  other  fine  com- 
puter stores,  or,  directly  from  us. 


16, 95- 

23.95- 

16,<?5- 

16.95 

Appfe 

Appie  disk 

Ti?S-80 

Atori 

Minicjossword 

24K 

d8K 

16K 

2m 

Word  Seo;ch: 

16K 

32K 

16K 

16K 

Geography 

Word  Search: 
Spanish 

liiK 

32K 

16K 

16K 

WodSeorch: 
French 

16K 

32K 

iax 

liJK 

Astro  Quotes 

16K 

32K 

16K 

16K 

Kfoss  N  Quotes 

tSIA 

NA 

NA 

MK 

"plus  SI  50  srtippfng  ond  hondling 

"Apple  »s  a  froderTKjrk  erf  Apqls  Computet  Cocp 

■TRS-eO  15  o  Trademark  o*  the  Toridy  Corp      'ATAf?!  is  a  Iractemofk  o*  Alan,  Inc. 


Program  Design,  Inc.  Department  CA  11  Sdcir  Court  Greenwich.  CT  06630 
203-661-8799 
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Matrix  Row 
Operations 

A  mathematics 

classroom-teaching 

aid 


liam  L  Hinrichs 
Rockford,  III. 


After  teaching  the  elementary  row  operations  on 
matrices  and  their  applications  on  a  chalkboard  or 
overhead  projector  for  many  years,  I  have  found  a 
better  teaching  tool.  Using  a  computer  and  this  pro- 
gram, Matrix  Row  Operations,  has  eliminated  a 
major  stumbling  block  to  learning.  Detailed  fraction 
arillimetic  always  obscured  the  big  picture  concepts 
and  techniques.  All  of  the  input  and  output  for  this 
program  is  in  the  common  fraction  form  used  in  text- 
books and  familiar  to  the  students.  However,  ail  frac- 
tion arithmetic  including  multiplication,  addition, 
and  reducing  is  done  by  the  computer.  This  allows 
us  to  concentrate  on  the  big  picture  while  avoiding 
the  details  during  classtime. 


Easy  Conversion  For  Apple  &  TRX-80 

This  program  was  written  for  a  Commodore  PET 
computer,  but  with  minor  modifications  it  will  run 
on  an  Apple,  TRS-80,  or  other  machine.  No  machine 
language  is  used  and  the  BASIC  used  is  standard. 
Due  to  a  lack  of  standardization  of  screen  control 
statements,  most  of  the  PRINT  statements  will  have 
to  be  modified.  Loop  index  variables  have  been  left 
off  some  NEXT  statements  and  may  have  to  be 
added. 


Classroom  Equipment  Set-up 

All  that  is  required  to  use  this  program  with  a  small 
group  is  a  PET  computer  with  8-K  RAM  and  any 
ROM  version.  Due  to  the  array  size  limitation  of 
version  1.0,  the  program's  use  is  limited  but  it  will 
run  and  can  be  used  effectively.  For  a  large  group,  I 
use  a  Petunia  video  interface  board  from  HUH 
Electronics  to  connect  our  PET  to  a  TV  monitor  and 
then  connect  that  monitor  to  a  second  monitor  with 
very  satisfactory  results.  This  arrangement  has 
worked  well  with  up  to  40  students  in  a  class. 


Sample  Run 

Before  I  describe  the  program,  a  sample  run  is  in 
order.  We  will  solve  a  system  of  two  equations  in 
two  unknowns  by  matrix  row  reduction. 

Problem: 

Find  all  solutions,  if  any,  of  this  system  of  linear 

equations: 

5x   -f-  3y   =   9  and   -  4x   -(-  2y   =    -16. 


Mathematical  Analysis 

We  will  set  up  a  matrix  representation  of  this  system 
of  equations  and  manipulate  it  by  applying  the 
elementary  row  operations.  At  each  step,  we  will 
have  a  matrix  representation  of  a  system  of  equations 
with  the  same  solutions  as  the  original  one.  Our  goal 
is  to  end  up  with  a  matrix  representation  in  row- 
reduced  form,  from  which  the  solution  to  all  the 
systems  can  be  easily  read.  The  original  and  row- 
reduced  matrices  are  illustrated  in  the  computer  solu- 
tion below.  For  more  information  on  the 
mathematics  of  matrices,  I  would  recommend  Col- 
lege Algebra,  Gustafson  &  Frisk,  Brooks/Cole  Pub. 
Co.,  1980,  pp.  116-175.  Most  other  college  algebra 
texts  also  have  a  chapter  on  matrices. 


Computer  Demonstration 

1.  LOAD  the  program  and  RUN  it. 

The  displays  which  follow  are  exact  copies  of  the 
screen.  Each  display  has  had  all  inputs  added  to 
the  right  of  the  ?,  and  when  the  RETURN  key 
is  pressed  we  go  on  to  the  next  screen.  COM- 
.      MAiND?  is  always  the  first  input  requested  on 
each  screen.  For  some  commands,  adilitional 
inputs  are  requested  above  the  COMMAND? 
line. 

2.  The  command  menu  will  be  displayed  and  our 

response  to  COMMAND?  is  'EM'  for  enter 
matrix. 


*  * 

*  COtlMfiND   MENU  * 
j^  HE 

*  ?  niSPLRV  MENU  * 

*  EM  ENTER  MRTRr^  * 

*  :+:R  nULTIPLV  ROW  * 

*  ■m+     MULT  I  PL  V  ROW  flND  RDD  * 

*  IR  INTERCHfiHGE  RONS  * 

*  DOM  DISPLflV  ORIGINAL  MRTRIK  * 

*  DIM  DISPLflV  CURRENT- 1  NRTRIX  * 

*  nCM  DISPLRV  CURRENT  MRTRI;::  * 

*  B  BRCKJJP  1  STEP  * 

*  Q  QUIT  * 
W-  Hi 

*  LiOMMRNn?   EM  * 

*  * 
************************************ 


80  COLUMN  GRAPHICS 


O  cormnodor,. 


CBivi 


The  image  on  the  screen  was  created 
by  the  program  below. 


10  VISMEM:  CLEAR 

20  P»160:  Q=100 

30  XP=1'14;  XR=1. 5*3. 1415927 

40  YP=56:  YR=1:  2P=64 

SO  XF  =  XR/XP:  •fF=YP/YR:  ZF  =  XR/ZP 

60  FOR  Zl=~Q   TO  Q-1 

70    IF,  ZK-ZP   OR   ZI>ZP   GOTO    ISO 

30    ZT=ZI*XP/ZP;    ZZ=ZI 

90  XL=INT(.5+SQR(XP*XP-ZT*ZT) ) 
100  FOR  XI=-XL  TO  XL 
110  XT='SQR(XI*XI  +  ZT*ZT)*XF:  XX  =  XI 
120  YY=(SIN(XT)+,4*SIN(3*XT) )*yP 
130  GOSUB  170 
140  NEXT  XI 
150  NEXT  ZI 
160  STOP 
170  X1=XX+ZZ+P 

180  yi=yy-zz+Q 

190  GMODE  1:  KOVE  XI, Yl:  WRPIX 
200  IF  Yl=0  GOTO' 220 
210  GMODE  2:  LISE  X1,Y1-1,X1,0 
220  RETURN 


^^  ^^^^       The  Integrated 

««».,  Bn,,a  computer-   ^^^V      Visjbie  Memory  for 

the  PET  has  now  been 
redesigned  for  the  new 
12"  screen  80  column 
,       and  forthcoming  40 
column  PET  computers 
from  Commodore.  Like 
earlier  MTU  units,  the 
new  K-1 008-43  pacltage 
mounts  inside  the  PET 
case  for  total  protection.     ; 
To  make  the  power  and. 
flexibility  of  the  320  by  200 
bit  mapped  pixel  graphics  display  easily  accessible,  we  have  | 
designed  the  Keyword  Graphic  Program.  This  adds  45  f^ 

graphics  commands  to  Commodore  BASIC.  If  you  have  beeng 
waiting  for  easy  to  use,  high  resolution  graphics  for  your 
PET,  isn't  it  time  you  called  MTU?     " 

K-1008-43M  Manual  only  $10  (credited  toward  purchase) 
k-1008-43  Complete  ready  to  install  package  $495 

Mastercharge  and  Visa  accepted 

Write  or  call  today  for  our  full  line  catalog  describing  all 
MTU  6502  products,  including  our  high  speed  8"  Floppy 
Disk  Controller  for  up  to  4  megabytes  of  PET  storage. 


Micro  Technology  Unlimited 

'  2B06  Hillsboraugh  Sireel 
,    P.O  Box  12106 

Raleigh.  NC  Z7605.  U.S.A. 
fg  1 9)833-1458 


NOW  80  COLUMN  PETS  CAN  HAVE  MTU  HIGH  RESOLUTION  GRAPHICS 
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3.  We  can  now  enter  our  matrix  row  by  row.  In 

response  to  the  prompt,  we  follow  each  entry  by 
pressing  the  RETURN  key.  The  number  of 
rows  is  2  and  the  number  of  columns  is  3.  We 
follow  these  responses  with  the  matrix  values  by 
row.  The  COMMAND?  response  now  is 
'DOM'  which  causes  the  original  matrix  to  be 
displayed  in  row,  column  form. 


******.f*********5f**|f****.^E**:>i***.^f**5)(# 


* 

*   HOW  riRHV 

ROWS-^   2 

-*  HOW   MflHV 

COLUriHS? 

*  m  1  ..   1 

:.'   =7  5 

*  fi-;  1  ,.  2 

::'    =7  3 

*  ri<:  1  ..  3 

:■    =■'■  9 

*  M<   2    .    1 

::■    =■?  -4 

*   N(   2   ..    2 

::■    =?  2 

*  M;   2  ..    3 

:>  =7  -16 

* 

« 

* 

* 

.* 

*   CnMriRHD? 

DOM 

* 

* 

* 
* 

* 
* 
* 

* 

# 

* 


We  need  a  1  in  the  first  row,  first  column  so  our 
COMMAND?  is  *R  for  multiply  a  row.  We  are 
then  prompted  to  enter  ROW  TO  BE 
MULTIPLIED?,  to  which  we  reply  I.  Next  we 
enter  1/5  to  the  prompt  MULTIPLIER?.  Note 
that  the  entry  is  a  common  fraction.  Following 
the  last  entry  the  screen  clears  and  the  new  or 
current  matrix  is  displayed  with  all  fractions 
reduced. 


* 
* 
* 
* 
* 
* 
* 

* 

* 
* 
* 

* 


-4 


2     -Id 


ROW  TO  BE  MULTIPLIED-; 
MULTIPLIER?  i/5 
COHMAHD?  *R 


HE 
HE 
HE 
HE 
HE 
HE 
HE 
« 
HE 
HE 
« 

HE 
HE 
HE 


We  now  need  a  0  in  the  second  row,  first  column  so 
our  COMMAND?  is  *R  +  for  multiply  a  row 
and  add  to  another  row.  We  answer  ROW  TO 
BE  MULTIPLIED?  with  a  1,  MULTIPLIER? 
with  a  4,  and  ROW  TO  BE  ADDED  TO?  with 
a  2.  Those  operations  are  performed  and  the 
result  is  displayed. 


-4 


-Ifa 


* 
* 

* 
* 
* 
* 
* 
HE 

* 

*  ROW  TO  BE  MULTIPLIED? 

*  MULTIPLIER?  4 

*  ROW  TO  BE  HDIiED  TO?  2 
■M 

*  COMMflHD?   .*R+ 
* 


HE 

HE 

HE 
HE 

i 
* 

HE 
HE 
HE 
HE 
HE 
HE 
HE 


6.   We  now  get  a  1  in  the  second  row,  second  column 
by  responding  with  *R  for  COMMAND?,  2  for 
ROW  TO  BE  MULTIPLIED?,  and  5/22  for 
MULTIPLIER?. 


* 
* 
* 

* 

* 
* 
* 

* 
* 


1   - 


22   -44 


H 


ROW  TO  BE  MULTIPLIED?  2 

MULTIPLIER?  5,-'22 
COMNFIHD?  *R 


* 
HE 

HE 
HE 
HE 

* 
* 

* 

HE 

* 
* 

* 

* 


************************************ 

Our  last  row  operation  creates  a  0  in  the  first 
row,  second  column  by  responding  a  COMMAND? 
with  *R  + ,  ROW  TO  BE  MULTIPLIED?  by  2, 
MULTIPLIER?  by   -.V5,  and  ROW  TO  BE 
ADDED  TO?  by  1.  The  final  or  row-reduced  matrix 
will  then  be  displayed. 

******************.****************** 


* 
HE 
HE 

HE 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 


ROW  TO  BE  MULTIPLIED?  2 

MULTIPLIER?  -3/5 

ROW  TO  BE  ADDED  TO?  1 

COMMRHD?  *R+ 


* 
* 
* 
* 
* 
HE 
HE 
* 
* 
* 
* 
* 
* 
* 
* 
* 


******.*****************.************* 
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An  Intelligent  Alternative 


In  the  research  you  are  doing  before  purchas- 
ing your  computer  printer,  you  are  probably  con- 
fused by  the  various  claims,  speeds,  choices, 
shapes  and  prices.  Well,  we'd  like  to  clear  the  air 
a  bit  and  tell  you  about  the  most  unusual  comput- 
er-printer around  —  the  TYPRINTER  221. 

Yuu  see,  it's  unusual  because  it  is  totally 
compatible  with  every  computer  and  word  proces- 
sing program  . . .  (rom  the  largest  to  the  smallest. 
It's  versatile  to  the  point  of  incredibility  . . .  We'll 
discuss  the  hroad  advantages  and  explain  the 
details. 


THE  DAISV  WHEEL 

The  special  daisy  wheel  supplied  is  of  a  unique 
design  consisting  of  a  1 0D  character  carrying  radii. 
Each  radii  is  formed  of  two  distinct  types  of 
plastic  —  an  "elastic  plastic"  for  the  stalk  of  the 
radii,  and  a  comparatively  "hard  plastic"  used  to 
form  the  character  area.  This,  combined  with  a 
ver^  narrow  character  profile  and  a  special  posi- 
tioner on  each  of  the  tOD  radii,  guarantees  a 
uniform  character  density.  There  is  near  perfect 
geometric  positioning  of  the  character  with  no 
character  higher  or  lower  than  the  others.  And 
because  ot  its  unique  dual  material  design,  micro- 
vibrations have  virtually  been  eliminated,  leaving 
your  final  copy  clean,  clear  and  smudge  free.  The 
copy  produced  is  comparable  to  that  produced  by 
metal  daisy  wheels  and  at  a  fraction  of  the  cost. 

HARD  SECTIOW 


THE  KEYBOARD 

The  keyboard  has  been  referred  to  as  a  triumph  o( 
human  engineering  -  from  the  way  the  keys  seem 
to  have  been  custom  designed  to  fit  your  fingers, 
to  the  way  the  special  feature  switches  have  been 
grouped.  A  flip  of  a  switch  (or  under  computer 
control  of  course)  and  the  printer  becomes  a 
foreign  language  machine.  Push  a  button,  and  like 
magic  the  printer  automatically  locates  and  lines 
up  columns  of  figures,  perfectly  balanced  between 
the  margins,  This  incredibly  fast,  extraordinarily 
quiet  electronic  keyboard  puts  more  programming 
power  at  you  fingertips  then  printers  costmg  five 
to  ten  times  as  much. 


TYPRINTER  221 


THE  mSPUY 

The  TYPRINTER  221  presents  a  new  dimension  in 
operalDr/machine  communications.  In  the  manual 
(typewriter)  mode,  the  printer  controls  and  verifies 
all  entries  before  printing.  The  display  exhibits  the 
last  1  5  characters  of  the  text,  word-by-word,  until 
the  end  of  the  line.  The  operator  may  control  what 
will  be  printed  before  the  actual  printing  takes 
place.  This  new  found  flexibility  enables  you  to 
make  modifications  along  the  entire  line  and  in 
both  directions.  This  20  character  plasma  display 
has  the  ability  to  scroll  backwards  as  well  as 
forwards:  will  give  the  operator  a  visual  indication 
as  to  which  print  mode  is  currently  being  selected 
as  well  as  the  number  of  characters  remaining 
belore  the  right  margin  is  reached.  The  display  will 
also  indicate  to  the  operator: 

The  nuinbef  ol  ctiaiaciers  available  What  chaoclers  will  be   mseriEd 

in  the  nienofy  into  an  existing  lexi. 

When   (tie   prinrer  is   ir^   3^   eno!  When  the  mEmor|>  for  the  previous 

:Dr!tliliDn  tme  has  beer^  selected. 

tMien  3  pie  piogrgnini^d  lorm  lay  A  warning  message  That  the  end  ut 

Qui  has  been  sefecTed  [ho  page  is  being  approached. 

When  the  punter  is  operating  from     That  a  hyphenation  decision  jiiusi  Eje 

the  intern^}  memoiy  n^aije 

PRINT  MODE 

The  TYPRINTER  221  will  allow  you  to  automatic- 
ally  highlight    individual   characters,   words   or 
complete  sentences.  Whatever  is  entered  from 
the   keyboard   or  from   the   computer,  even  an 
existing  text  file,  can  be  printed  in  one  or  more 
of  the  five  different  modes; 
traditional  printing; 
underlined  characters; 
true  bold  characters  where  the  horizontal 
component  of  the  character  is  increased 
without  disturbing   the   vertical  com- 
ponent; 
characters  whicfi  are  both  bold  and  under- 
lined, and: 
a  feature  unique  among  computer  printers- 
printing  in  reverse  —  white  on  black, 
sort  of  reverse  video  on  paper. 


THE  FEATURES 

Automatic  justification  of  the  right  margin 

The  electronics  of  the  TYPRINTER  221  have  made 
right    hand    justification    a    simple,  automatic 

operation. 

Phrase  and  format  storage 

Phrases,  dates,  addresses,  data,  etc.  that 
may  be  stored  in  your  computer's  mem- 
ory may  be  sent  over  to  the   printer  and 
stored  in  one  of  the    "memory  bins"  of  the 
printer.  This  information  may  then  be  used  by  the 
operator  in  the  manual  mode.     This  can  save  you 
hours  when  trying  to  get  a  form  "just  right." 
Automatic  centering 

The  TYPRINTER  221  will  not  only  cemer  any  title 
between  the  preset  margins,  but  will  also  center 
over  one  or  more  columns,  or  over  any  specific 
point  and  will  even  align  copy  with  the  right 
margin  independent  of  the  left  margin. 
Automatic  vertical  lines 

A  command  from  the  computer  enables  an  auto- 
matic feature  which  prints  vertical  lines  at  any 
point  on  the  paper. 
Automatic  tab  sequence  recall 
With  the  TYPRINTER  22 1  you  may  store  and  recall 
the    most   frequently   needed   margin   and   lab 
sequences  for  applications  such  as  daily  corres- 
pondence, statistical  reports,  etc.  This  guarantees 
consistent    high    quality    appearance    of    each 
document. 
Paragraph  indent 

A  computer  command  instantly  sets  a  lemporary 
margin  in  order  lo  print  one  or  more  indented 
paragraphs  wilh  respect  to  the  right  margin. 
Automatic  decimal  point  location 
No  matter  how  many  figures  to  either  the  left  or 
right  of  the  decimal  point,  the  TYPRINTER  221 
will  automatically  line  up  the  figures  with  the 
decimal    point    in    any    position    you    choose. 
Statistical  prmting  has  never  been  easier. 
Column  layout 

This  feature  allows  you  to  obtain  automatic  and 
perfect  distribution  of  spaces  between  columns  in 
respect  to  the  margins.  A  perfect  page  balance  is 
assured  without  the  need  to  carry  out  calculations 
or  additional  operations. 

There  is  a  wide  variety  of  options  that  you  can 
add  to  TYPRINTER  221. 

By  now  you  are  probably  convinced  that  we 
are  sold  on  our  machine,  and  we  hope  you  can 
understand  why.  In  fad,  why  don't  you  use  these 
facts  to  measure  against  any  and/or  all  the  other 
computer  printers  on  the  market. 

When  you  do,  you  will  realize  the  TYPRINTER 
221  is  an  intelligent  electronic  typewriter,  a  text 
formatter  —  and  a  brilliant  computer  printer  — 
available  al  a  suggested  list  price  of  only  S2850. 

TYPRINTER  221  is  available  at  your  local 
computer  shop  —  or  we'll  tell  you  where  you  can 
see  and  try  one  if  you  call  us  at 


MULTILINGUAL  CAPABILITY 

A  unique  and  uselul  feature  of  the  TYPRINTER  221 
IS  Its  capability  of  being  able  to  print  in  several 
languages  without  changing  the  daisy  wheel. 
In  addition  to  English,  every  standard  daisy  wheel 
has  the  ability  and  the  necessary  characters  to 
print  in  French.  Spanish,  Italian  and  German. 


\7j 


HOWARD 
INDUSTRIES 


2051   E.  CERRITOS  AVE.,  8C 

ANAHEIM,  CA  92806 

714/778-3443 
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8.  We  now  interpret  this  row  reduced  matrix  as  a 

system  of  equations  with  the  same  solution  as 
the  original  system 
X   =   3  and  y    =    -  2. 

*  * 

*  1  0  3  * 

*  * 

*  * 

*  0  1        -2  * 

*  * 

*  .  * 

*  .  * 

*  * 

*  * 

*  if. 

*  COHMflNIi?   Q  * 

*  * 

9.  Our  last  COMMAND?  is  Q.  for  quit.  This  allows 

a  clean  exit  from  the  program. 
In  class,  we  can  handle  systems  of  5,  6,  or  more 
equations  with  no  more  difficulty  than  solving  two  on 
the  chalkboard.  The  example  was  kept  small  to  con- 
serve space  in  the  article.  Please  note  that  the  input 
concerned  strategy  decisions  involved  in  the  row- 
reduction  method  and  not  with  the  details  of  the 
matrix  row  operations.  Another  nice  command  in  the 
menu  is  B  for  backup  one  step.  If  we  don't  get  the 
desired  results  at  any  step,  B  returns  us  to  the  status 
prior  to  the  last  command.  At  any  step,  we  may 
display  the  original,  current,  or  current-1  matrix.  If 
an  interchange  of  rows  is  desired  the  command  IR 
causes  it  to  happen. 

Mathematics  Topics  Taught 

I  have  found  this  program  useful  in  teaching  the 
strategies  and  application  of  row-reduction  to  solve 
systems  of  linear  equations,  finding  the  inverse  of 
any  square  matrix  that  has  one,  and  finding  the 
value  of  a  determinant  of  a  square  matrix  by  first 
zeroing  all  entries  under  the  diagonal  and  then 
finding  the  product  of  the  diagonal  entries.  Discus- 
sion ol'  the  algebra  of  the  simplex  method  is  clarified 
and  simplified  when  using  this  program.  The  simplex 
method  is  a  matrix  technique  for  the  solution  of 
linear  programming  problems. 

Non-Classroom  Uses 

Students  can  use  this  program  on  a  PET  in  a  learn- 
ing center  or  library  to  practice  and  reinforce  their 
understanding  of  matrix  strategies.  I  have  also  found 
the  program  valuable  for  producing  step  by  step 
handouts  to  supplement  the  examples  contained  in 
our  textbook.  I  have  been  aided  greatly  in  this  last 
application  by  the  KEYPRINT  program  written  by 
Charles  Brannon,  COMPUTE!  #7,  pp.  84,  86.  I 


LOAD  and  initialize  KEYPRINT  first,  then 
whenever  I  want  a  copy  of  the  current  screen  con- 
tents I  proceed  as  usual. 

Structure  Of  The  Program 

The  program  is  a  menu  driven  set  of  ten  subroutines 
referenced  from  the  main  program  by  one  of  the 
menu  commands.  Their  locations  and  functions  are: 

COMMAND    LOCATION    FUNCTION 

?  2200-2310  Displays  menu. 

•R  1900-1996  Muhiplics  row. 

•R+  1700-1880  Multiplies  entries  of  one  row 

and  adds  to  another. 
IR  2000-2090  Interchanges  any  iwo  rows. 

B  2400-2430  Backs  up  1  step.  Current  and 

current- 1,  matrices  arc 

switches. 
DOM  1205-1310  Displays  original  matrix. 

DIM  1210-1310  Displays  inlcrniediatE 

(current- 1)  matrix. 
DCM  1215-1310  Displays  current  matrix. 

EM  1000-1090  Accepts  input  of  the  original 

matrix. 
Q  2100-2120  Clears  screen  and  exits 

program. 

In  addition,  there  are  four  workhorse  subroutines  that 
are  called  by  most  of  the  main  subroutines  listed 
above.  A  fraction  reducer  routine  at  1400-1470 
reduces  all  fractions  and  also  serves  to  find  least  com- 
mon denominators  for  additions.  A  matrix  switcher 
at  1500-1560  is  the  entry  routine  and  the  *R  and 
*R  +  routines.  The  move  current  to  current-1 
routine  at  1600-1650  is  used  by  the  *R,  *R  +  ,  IR, 
and  B  routines. 

DATA  STRUCTURE 


DRTfl  STRUCTURE      M;-;ai..R.c..p;:' 


-R^O 


^fee^JNg™ 


r-H — 


-^  CURRENT 


'r   CURRENT-1 
ORIGIHHL 


TVT*TTT'T*TTnF*  *********  rp^*^^****^*^*****T 

Three  matrices  are  stored  as  one  Ibur-diiiieiisioned 
array  M%(M,R,C,P).  M  is  the  matrix  number  with 
1  =  original,  2  =  current-1,  and  3  =  current.  R  is  the 
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Microphys  Programs 

^,f  Software  Specialists         APPLE 

tv  Science  and  Education  C^ 


Microphys  is  pleased  to  announce  the  availability  of  its 
educational  software  for  use  witfi  the  Commodofe  PET/CBM 
and  AppieiBell  &  Howell  microcomputers.  These  programs 
have  been  successfully  employed  in  Chemistry,  Physics, 
Calculus  and  Mathematics  classes  on  both  the  high  schooi 
and  college  levels. 

The  programs  are  supplied  on  C-lO  cassettes  and  are 
accompanied  by  compiete  instructions  so  that  even  those 
v^ith  little  or  no  computer  experience  may  immediately  utilize 
the  software  in  their  classrooms.  Each  cassette  retails  for 
$20  and  may  be  obtained  from  leading  computer  dealers  or 
directly  from  Microphys. 

Each  Physics  and  Chemistry  cassette  has  both  a  computer- 
assisted  and  individualized-instruction  program  recorded  on 
opposite  sides  of  the  cassette.  The  CAI  program  guides  the 
student  ttirough  interacts  with  the  computer  and  receives 
immediate  evaluation  of  his  responses  and/or  assistance 
when  needed.  The  1/1  program  generates  a  unique  set  of  pro- 
blems for  each  student.  The  computer  can  supply  answers 
so  that  the  student  may  check  his  own  worl^.  If  the  teacher 
directs  the  computer  to  suppress  these  answers,  the  student 
completes  his  worl<  at  home  and  then  feeds  his  results  into 
(he  computer  which  grades  his  worl^,  supplying  the  answers 
to  those  questions  incorrectly  solved  by  the  student.  NOTE: 
each  time  a  particular  program  is  run,  a  different  set  of 
numerical  values  is  generated.  In  most  instances,  an  entirely 
new  problem  is  presented.  The  Mathematic  and  Calculus 
cassettes  have  only  the  individualized-instruction  feature. 

For  those  using  disk  drives,  the  programs  have  been 
coherently  grouped  and  are  available  on  diskettes.  The  price 
of  each  diskette  is  $180  which  represents  a  considerable 
savings  with  regard  to  the  individual  cassette  price. 
A  partial  list  of  the  programs  available  appears  below. 
Please  write  for  the  Microphys  Winter  Catalog  which 
describes  the  complete  line  of  educational  software  for  use 
on  the  PET/CBM  and  Apple/Bel!  &  Howell  microsystems. 


CALCULUS  CASSETTES 

PC726-DiHefenlialion  o(  Algebraic  Functions 
PC727  Maxima'Minmia  Problems:  Pan  I 
PC728.Maxiina'Miritnia  Problems:  Part  It 
PC7;9. Relative  Rale  Problems:  Pan  I 
PC730  Relative  Rale  Problems:  Pari  II 
PC731.|ntegraliOn  ol  Algebraic  FLjnclions 
PC732-Dillerentia!iDn  ot  Tngoncmetric  Fjnclions 
PC733. Integration  ol  TriQonometric  Functions 
PG73Ji.|ntegraliQn:  A^eas  of  Plane  Figures 
PC735.|niegraiion:  Volumes  ol  Solids 
PC736lriIcgraiion  Arc  Lenglhs 
PC737lnlegfalian  Surlace  Areas  of  Solids 


V4       CltcuiultDl«k*1l«M.-  ^r- 

a.f,ir2fe  tv 

PHVS1CS  AND  CHEMISTRY  CASSETTES 

1 

Linear  Kinemalics 

21 

Series  Parallel  Circoil  Analysis 

? 

Projectile  Motion 

22 

Faraday's  Lavtf 

3 

Momenlum  and  Ene'qy 

?:i 

Gram.Molecuiar  Mass 

4 

Energy  and  Itic}  lnclmf}d  Plane 

24. 

Tfie  Mole  Concept 

■l 

Inelastic  Collisions 

2b 

ThefvlolantyCcirlcepI 

6 

Ceiitnpelal  Force 

26. 

Ttie  Normality  Concept 

7 

Pulley  Systems—  fJlacMines 

2/ 

The  Ivlolahty  Concept 

H 

Specific  Heal  Gapacily 

28, 

StiQChiornelry:  Mass/fvlass 

9 

Calorimelry 

2a. 

Sioichiometry,  Mass/voiume 

10 

Heals  of  Fusion/Vaporisalinn 

30. 

Slcicf^iometry  Volume/Volume 

11 

Specific  Gas  Laws 

31 

SIcicrriometry:  General 

12 

General  Gas  Laws 

32 

Percent  Concenlration 

13. 

Thermodynamics  1 

33, 

pH  Concept 

14 

Thermodynamics  II 

.14 

EMF  of  Electrochemical  Cells 

1i 

Transverse  Slandinq  Waves 

■ib 

Eleclnc  Field  Analysis 

lb 

Longiiudinal  Slanrjing  Waves 

■X, 

Phoioetectric  Effect 

1/ 

Lenses  and  Mirrors 

M 

Symbots  and  Valence  Drill 

IB 

Refraction  of  Liqlil 

■M 

Names  at  Compounds  Drill 

ly 

Series  CircLi!  Analysts 

39, 

Formulas  of  Compounds  Drill 

20 

ParaiJeiCitcuii  Analysis  1 

40 

Total  tnlernal  flelleclion 

20A    Parallel  Circuil  Analysis  II 

Phrcic^iDiSkvItt    t'l^iai'ii  'ir  '  n  iwifi](-Jjiq-3rT,i 

I  ?  3  4  e,  C  7  B  9  10  Ml   30?  iOb  J« 

Physictfl  Dllll»i|l«    CiiiildirslOfilr  lli'Aina  Dir>r|rjm& 

II  ij   ij   ij   1^   16   U   'fl   *.g  20  ,-yiA  ?1   1i  J6  40  J03  ^* 

Microphys  Programs 

2046  Ford  Street 
Brooklyn,  New  York  11229 

(212)646-0140 


GAME    DESIGNERS    AND 
PROGRAMMERS 

Join  the  professionals  who  use  storyboards  to  lay  out 
their  designs  before  writing  their  programs.  The 
Program  Concept  SheetTM  separates  your  creative 
design  task  from  the  analytical  task  of  actually  writing 
the  program.  At  just  S4.50  per  pad,  this  just  might  be 
the  best  design  tool  you  will  ever  use. 

ATTENTION    ATARI, 

APPLE,    AND    COMMODORE 

USERS 

The  PrestoDigitizerTM  tablet  is  now  in  stock  for  the 
computer  you  use.  be  it  the  Atari  400  or  800,  the  Apple 
II  or  II  +  ,  or  the  Commodore  CBM,  PET  or  VIC.  At  S50 
($65  for  the  Apple  version),  this  device  is  the  lowest 
priced  tool  for  graphics  input  and  character 
recognition  on  the  market  today,  The  PrestoDigitizer 
comes  complete  with  software  and  full  documen- 
tation. 

The  Program  Concept  Sheet  and  PrestoDigitizer  are 
products  of  Innovision,  P.O.  Box  1317,  Los  Aitos,  CA 
94022,  (415)  964-2885. 

Dealer  Inquiries  Invited. 


MICROMATH 

revolutionizes  the 
teaching  of  math! 

Grades  6  to  12 

MicroMatfi  is  a  conrplete  review 
inathemalics  course  wlilch  will  be  of  great 
value  to  studenis  Irotn  grade  6  ttirougti  12. 

93  Lessons,  16  Tests,  ISO  Page  Workbook 

SiLdents  can  cfioose  (rom  93  separate 
lessons  (each  with  pretest  and  lesson)  and 
work  comfortabfy  at  their  own  speed,  with 
peers  or  individually.  Each  unit  has  its  own 
post  test  and  the  entire  package  is  sup- 
plemented with  a  150  page  workbook. 

Runs  on  COMMODORE  PET16Kand  APPLE  11  + 

PET  version  consisis  of  5  disks;  the  APPLE 
version  has  10  disks. 

Presently  in  use  across  Canada  and  the  U.S. 

MicroMath  ts  the  only  full,  one-semester 
course  of  ils  kind  in  Norlh  America  and  is 
highly  praised  by  those  instruclors  using  if. 

$500.00  for  complete  package  (U.S.  funds) 

A  demonslralion  disk,  consisting  of  8  sam. 
pie  lessons  and  2  tests,  is  available  for  only 
S25.00 

For  more  inlormation 

Wnle    Mr. 


f; 


F.  Winter. 
SHERIDAN  COLLEGE 

1430  Tralalgar  Road. 
Oakville.   Or)lano. 
Canada  L6H  2L  1 


or    call      1476)     845-9430- 
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row  number  and  C  is  tin-  column  number.  P  =  1 
means  numerator  and  P  =2  means  dcnoniinauir.  The 
denominator  for  any  integer  has  a  value  oi"  1 .  An  in- 
teger array  name  (M%)  was  chosen  to  conserve 
memory  so  that  this  program  can  be  efTeciive  in  an 
8K  machine.  This  limits  any  numerator  or 
denominator  to  the  ma.xiinum  integer  size  and  occa- 
sionally causes  overflow  problems.  This  occurs  in 
large  matrix  problems  with  many  relatively  prime 
factors.  It  happens  seldom  but  a  check  has  been 
patched  in  to  detect  this  and  give  you  the  chance  to 
back  up  one  step  and  try  something  else. 

Summary 

This  program  has  three  notable  weaknesses.  It  has 
no  provisions  for  work  on  matrices  with  decimal 
entries  and  it's  use  in  the  classroom  does  require  a 
minimal  amount  of  time  and  planning  for  equipment 
set-up.  It  also  bombs  occasionally  as  mentioned 
above  under  data  structure.  The  strengths  of  this 
program  far  outweight  the  weaknesses  and  make  it 
an  effective  teaching  tool.  It  allows  concentration  on 
strategy  and  concepts  rather  than  details.  It  handles 
fractions  the  way  the  students  are  expected  to, 
displaying  results  and  accepting  input  in  a  human 
rather  than  a  computer  way.  It  has  saved  my 
students  and  me  valuable  classtimc  and  has  led  them 
to  a  better  understanding  of  the  ideas  being  taught. 
In  addition,  it  can  be  used  outside  of  class  for  a 
variety  of  applications, 

I  hope  other  mathematics  teachers  will  find  this 
program  as  useful  as  I  have.  If  you  don't  wish  to 
spend  your  time  keying  the  program  into  your 
machine,  I  will  be  happy  to  send  you  a  copy  on  tape. 
Send  a  check  for  $10,00  and  your  name  and  com- 
plete address  to  William  L.  Hinrichs,  5056  Welsh 
Ct.,  Rockford,  11!.,  61107. 

5  REM  ***MATRIX  ROW  OPERATIONS**** 

6  REM  **************************** 

7  REM  **(C)1981  WILLIAM  HINRICHS** 

8  REM  **************************** 

9  REM    ***    ROCK   VALLEY   COLLEGE    **** 

10  EX=I3 

20    PRmT''fiiHim>^>»      MATRIX   ROW   -. 

-lOPERATIONS" 
30    PRINT "^»»»»    CLASSROOM   DEMONSTRATION" 
40    PRINT''t^»»»(C)1980      WILLIAM    -. 

-.HINRICHS" 
50    T=TI 

60  IF  TI-T<600  THEN  60 
70  PRINT"!!" 
100  GOSUB2200 
110  GOSUB900:GOTO110 
900  REM***  COMMAND  INPUT  *** 
910  DATA?,*R,*R+,IR,B,D0M,DIM,DCH,EM,Q 

920  ^RrnVhiiimmammi^iiicoHKAND 
-"; 

930  INPUTA? 

940  1=1 

950  READBS 

960  IFA$=B$THEN980 

965  1=1+1 : IP1>10THENRESTORE:GOTO920 


970  GOTO950 

980  ONIGOSUB2200,1900,1700,2000,2400, 

-.1205,1210,1215,1000,2100 
990  RESTORE: RETURN 
1000  REM***  INPUT  MATRIX  *** 
1005  PRINT-fi" 

1010  INPUT "HOW  MANY  ROWS " ; NR 
1020  INPUT"HOW  MANY  COLUMNS" ;NC 
1030  DIM  M%(3,NR,NC,2) 
1040  FOR  R=l  TO  NR 
1050  FOR  C=l  TO  NC 

1060  PRINT"M("R","C")  =";:INPUTA$ 
1070  GOSUB1100 

1080  H%(1,R,C,1)=N%:M%(1,R,C,2)=D% 
10  85  M%{2,R,C,1)=N%:M%(2,R,C,2)=D% 
10  86  M%(3,R,C,1)=N%:M%(3,R,C,2)=D% 
1090  NEXT: NEXT: RETURN 
1100  REM***  FRACTION  SPLITTER  *** 
1110  L=LEN(A5) 
1120  FOR  I=1T0  L 
1130  IPMIDS(A$,I,1)="/"THENN%=VAL(LEFT$( 

-iA$,I-l)  )  :D%=VAL(RIGHT$(A$,L-I)  )  : 

-.I=L:K=1 

1140  NEXT  I 

1150  IF  K<>1THENN%=VAL(A$) :D%=1 

1160  K=0:RETURN 

1200  REM***  MATRIX  PRINTER  *** 

1205  M=1:GOT01217 

1210  M=2:G0T01217 

1215  M=3 

1217  PRINT"!!" 

1218  IFNC>7THENT=4 

1219  IFNC<8THENT=5 

1220  FOR  R=l  TO  NR 
1230  FOR  C=1T0NC 

1240  N%=M%(M,R,C,1) :D%=M% (M,R, C, 2 ) 

1246  GOSUB1400 

1246  IPD%=-1THENN%=-N%:D%=1 

1250  N$=STR${N%) :LN=LEN(N$) :D$=STR$(D%) : 

-tLD=LEN(D$) 
1260  IFD%=1AND(T-LN)  <>0THENPRINT"'^"SPC(T 

-.-LN)N$"T";:GOTO1280 
1262  IFD%=1AND(T-LN)=0THENPRINT"i^"N$"T"; 

-.:GOTO1280 
1265  IF(T-LN) >0THENPRINTSPC (T-LN) ; 
1270  PRINTN$V4-«4-C£C<«<-«<'*'";:IF(T-LD)>0T 

-.HENPRINTSPC(T-LD)  ; 

1275  PRINTD$"TT"; 

1280  NEXT  C 

1290  PRINT"^^t^" 

1300  NEXT  R 

1310  RETORN 

1400  REM***  FRACTION  REDUCER  *** 

1405  IFN%=0THEND%=1:B=1: RETURN 

1410  IF  N%>D%  THEN  A=N%:B=D%:GOTO1440 

1420  IF  N%<D%  then  A=D%:B=N%:GOTO1440 

1430  IF  N%=D%  THENN%=1:D%=1:B=1 I RETURN 

1440  Q=INT(A/B) :RZ=A-Q*B 

1450  IFRZ=0THEN  N%=N%/BiD%=D%/BjRETURN 

1460  A=B:B=RZ 

1470  GOTO  1440 

1500  REM***  MATRIX  SWITCHER  *** 

1510  REM  SWITCH  MATRIX  Ml  WITH  MATRIX  M2 

1520  FOR  R=l  TO  NR 

1530  FOR  C==l  TO  NC 

1540  FOR  P=l  TO  2 

1550  T%=M%{H1,R,C,P) :M%(M1,R,C,P)=M%(H2, 

-.R,C,P)  :M%(M2,R,C,P)=T% 
1560  NEXT  P,C,R:RETURN 
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1600  REM***  MOVE  CURRENT  MATRIX  TO  PRIOR 

1610  F0RR=1T0NR 

1620  P0RC=1T0NC 

1630  P0RP=1T02 

1640  M%(2,R,C,P)=H%(3,R,C,P) 

1650  NEXTP,C,R:RETDRN 

1700  REM***  R2=R1*C0NSTANT+R2  *** 

1725  pRim'hiimiiiiiiiHiii" 

1730  INPUT" ROW  TO  BE  MULTIPLIED" ;Rl 

1732  IFR1<10RR1>NRTHENI725 

1735  GOSUB1600 

1740  INPUT"MULTIPLIER'';A$ 

1750  GOSUB1100 

1760  INPUT"ROW  TO  BE  ADDED  T0'';R2 

1770  IPR1<10RR1>NRORR2<10RR2>NRORR1=R2TH 

-.EN1725 
1780  GOSUB1400:NC%=N%:DC%=D% 

1790  F0RC=1T0NC 

1791  N%=NC%:D%=M% (2,R1,C,2) :GOSDB1400 

1792  N1%=N%:D2%=D% 

1793  N%=M%{2,R1,C,1) :D%=DC%:GOSnB1400 

1794  N2%=N%:D1%=D% 

1795  P=N1%:Q=N2%;IPABS{P*Q)>32767THEN245 

-.0 

1796  P=D1%:Q=D2%:IFABS{P*Q)>32767THEN245 

-.0 
1800  N%=N1%*N2% 
1810  D%=D1%*D2% 

1815  GOSUB1400 

1816  N1%=N%:D1%=D% 

1818  N%=D1%:D%=M%{2,R2,C,2) 

1819  GOSUB  1400 

1820  LC=D1%/B*M%(2,R2,C,2) 

1825  N%=LC/D1%*NI%+LC/M% {2,R2,C,2) *M% (2, 
-.R2,C,1) 

1830  D%=LC 

1840  GOSUB1400 

1850  M%(3,R2,C,1)=N%:M%(3,R2,C,2)=D% 

1860  NEXTC 

1870  GOSUB1215 

1880  RETURN 

1900  REM***  MULTIPLY  A  ROW  *** 

1910  PRmT''hUiHiHiHiiiimi" 

1930  INPUT"ROW  TO  BE  MULTIPLIED" ;Rl 

1935  IFR1<1ORR1>NRTHEN1910 

1938  GOSDB1600 

1940  INPUT"MULTIPLIER";A$ 

1950  GOSUBll00tNC%=N%:DC%=D% 

1960  FOR  C=1T0NC 

1961  N%=NC%:D%=M%(3,R1,C,2) :GOSUB1400 

1962  Nl%=N%:D2%=D% 

1963  N%=M%(3,R1,C,1) j D%=DC% :GOSUB1400 

1964  N2%=N%:D1%=D% 

1965  P=N1%:Q=N2%:IFABS(P*Q)>32767THEN245 

-,0 

1966  P=D1%:Q=D2%:IFABS(P*Q) >32767THEN245 

-10 
1970  N%=N1%*N2%:D%=D1%*D2% :GOSUB1400 
1990  H%(3,Rl,C,l)=N%:M%C3,Rl,Cr2)=D% 

1995  NEXTC 

1996  GOSUB1215: RETURN 

2000  REM  ***  ROW  INTERCHANGE  *** 
2010  PRINT "M^T^t^^t+t^'^^^tT^^T^^t" 
2020  INPUT"INTERCHANGE  WHICH  TWO  -i 
-.ROWS  "  ;  Rl ,  R2 

2030  GOSUB1600 
2040  F0RC=1T0NC 

2050  T%=M%(3,R1,C,1) :M%(3,R1,C,1)=M%{3, 
-.R2,C,1)  :M%(3,R2,C,1)=T% 


COMMAND  MENU^" 

■? 

DISPLAY  MENU 

EM 

ENTER  MATRIX 

*R 

MULTIPLY  ROW 

*R+ 

MULTIPLY  ROW  AND  -. 

IR 

INTERCHANGE  ROWS 

DOM 

DISPLAY  ORIGINAL  -. 

DIM 


DCM 


DISPLAY  PRIOR 


DISPLAY  CURRENT 


2060  T%=M%(3,R1,C,2) :M%{3,R1,C,2)=M%(3, 
-.R2,C,2)  ;M%(3,R2,C,2)=T% 

2070  NEXTC 

2080  EX=EX  +  1:REH  EX  IS  POWER  OF  -1  TO  -. 

-.USE  IN  FINDING  THE  DETERMINANT 
2085  GOSUB1215 
2090  RETURN 
2100  REM***  QUIT  *** 
2110  PRINT"fi" 
2120  END 

2200  REM***  DISPLAY  MENU  *** 
2210  PRINT"fi 
2220  PRINT" 
2230  PRINT"> 
2240  PRINT"i^ 
2250  PRINT"> 

-.ADD 
2260  PRINT"t 
2270  PRINT"^^ 

-.MATRIX 
2280  PRINT"\h 

-.MATRIX 
2290  PRINT"^ 

-.MATRIX 
2295  PRINT"^ 
2300  PRINT"^h 
2310  RETURN 

2400  REM***  BACK  UP  1  STEP  *** 
2410  Ml=2:M2=3 

2420  GOSUB1500:GOSUB1600:GOSUB1215 
2430  RETURN 

2449  REM  PRODUCT  TOO  LARGE  ERROR  MESSAGE 

2450  PRINT "Fi4''t'^*^t^H'^^VALUE  TOO  -. 

-.LARGE!  M":PRINT"TO  CONTINUE, 

-.  PRESS  RETURN." 
2460  GETA$:IFA$<>CHR${13)THEN2460 
2470  RETURN 
READY.  I 


Got  A  Question 
You'd  Like 
Answered? 

Write:  Ask  The  Readers,  c/o  COMPUTEI, 

P.O.  Box  5406,  Greensboro,  NC  27403 


B 
Q 


BACKUP 
QUIT 


1    STEP 


MEMOREX 

Floppy  Discs 

Lowest  prices.  WE  WILL  NOT 
BE    UNDERSOLDt!    Buy    any 

quantity  I -1000  Visa.  Mastercharge 
accepted  Call  free  (800)235-4137 
for  prices  and  information  All 
orders  sent  postage  paid- 

PACIFIC   EXCHANGES 

100  Fooih.ll  Blvd 
San  LuisObiiipo.  CA 
93401    (InCfll  call 
(805)  5i:M():i7  I 
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THE  STAR  MODEM 

From  Livermore  Data  Systems 


RS232  MODEM 
IEEE488  MODEM 
RS232  CCin 
IEEE  488  CCITT 


SALE  $135 

SALE  $245 

$170 

$280 


MIPLOT  Intelligent  Plotter 

by  Watanabe  Instruments  (Oigiplot) 

SPECIAL 
$1145 


STAR  Modem  is  the  price  performance  leader  with  a  f 

2  YEAR  FACTORY  WARRANTY 


WE  CARRY  THE  BLACK  APPLE 


Bell&Hdujell 

V14I1I    f  HutSIVl  1«  ruH  Mi  LI   ■,  HOkVI  II    IIV 

'  dpplG  computer  inc. 


EBS  Business  System  for  PET/CBM         £795 

Extremely  comprehensive  package  (or  small  txisiness 
Fully  integrated  mvenlory  and  accounts  receivatjle  system 
Including  invoices,  packing  slips,  mail  lalKls.  statements, 
tiank  deposit  sirps.  and  17  reports. 

Tiny  Mall  Ust  for  PET  BASIC  3.0  $12 

Clever  disk  based  package  by  LCCargile  Uses  overlays 
(0  avoid  gartage  collection  delays 

DISK  MASTER  by  Robert  Bikar  S12 

Comprehensive  diskette  cataloging  package  to  keep 
track  of  all  programs  and  files  on  up  to  140  diskettes. 
Specify  2040/4040/8050 


Othsr  CBM  Softwars  Pickagst: 
Wordcraft  SO  -  Woril  Processing  System 
Federal  Income  Tax  Preparation  System 
CBM  Assembler  Development  System 
Comprehensive  Investment  Analysis  Package 

fullFORTH+  tor  PET/CBM  $65 

A  (ull-lealured  FORTH  wilti  extensions  conforniing  to  Forth 
Interest  Group standarts  Includes assembier.stringprxess* 
ing  capabilities,  disk  virtual  memory, multiple  dimensioned 
arrays,  floating  point  and  integer  processing. 


Has  all  intelligent  functions  for  producing  graphs  and 
drawings  including  8  vector  and  4  character  commands. 
Solid  and  tjroken  lines  can  l)e  specified  Character  gen- 
erator for  alpha  numeric,  and  symtMis  Characters  can  tie 
rotated  in  4  orientations,  and  can  tw  1 6  sizes.  Coordinate 
axes  drawn  by  specifying  graduation  interval  and  number 
of  repetitions.  Parallel  ASCII  interface,  11x17  paper 


SPECIALS 

EPSON  KX-SO  rriitir  Cill 

EPSON  MX-70  Priitr  CDI 

STARWRITER  Daisy  Wheel  Pfinler  S1390 

Centronics  737  Printer  725 

NEC  Spinwritet  2500 

XYI/EC  Hl-Q  1000  Intelligent  Daisy  Wheel  2150 

Leedex  Video  100  12"  Monitor  129 
ZENITH  DATA  SrSTEMS 

Z1 9  Video  Terminal  (factory  assem,)  729 

Z89  with  48  K  (factory  assem)  2150 


SYM-1  209 

SYM  8AS-1  BASIC  or  RAE-1/2  Assembler  85 

KTM-2/aO  Synertek  VOfxs  Board  349 

Seawfill  Motherboard  -  4  K  RAM  1 95 

Seawell  16K  Static  RAM  -  KIM.  SYM,  AIM  320 


6502 

7.45 

10/6.95  50/655  100/615 

6502A 

8.40 

ID/7.95  50/735  100/6.90 

6520  PIA 

5.15  10/4.90  50/445  100/4.15 

6522  VIA 

6.45 

10/6.10  50/5  75   100/5.45 

6532 

7.90  10/7.40  50/700  100/6.60 

2114-L200nsRAI/ 

3.75  20/350  100/3.25 

2716EPR0M  [5  volt) 

9.90  5/9,45  10/8.90 

TMS  2532  EPROfJ 

23  50 

4I1S-200II  RAM 

1  fir  29.00 

S-1D0  Wire  Wrap 

2.65 

C^ 


commodore 

CBH-PET  SPECIALS 


A<,  Up  to  S23S  FREE 
^<;^    merchiniilit  with  purchiti  of 
^       one  el  tollgwini  CBM-PET  ItiintI 


DISK 
SPECIALS 


CASSEHES  -  AGFA  PE-611  PREMIUM 

High  output,  low  notse,  5  screw  housing,  labels 
C-10  10/5.65      50/25.00    100/48.00 

C-30  10/7.30    50/34.00    100/66,00 

All  other  lengths  available.  Write  (or  ptice  list. 


FREE 

SI  795  235 

1795  Z35 

795     75 

995  150 

1295  205 

1295  205 

795  too 

95     12 

395     SO 

CALL 


4  PART  HARMONY  MUSIC  SYSTEM  for  PET 

The  Visible  Music  Monitor,  by  Frank  Levinson,  allows  you 
to  easily  enter,  display,  edit,  and  play  4  part  harmony 
music.  Includes  wtide  notes  thru  64ths  (with  dotted  and 
triplets),  tempo  change,  key  signature,  transpose,  etc  The 
KL-4M  unit  includes  0  to  A  converter  and  amplifier  (add 
your  own  speaker), 
KL-4M  Miilc  Bui4  witl  VMtl:  Pntnin  SSg,9Q 


8032  32K  -  80  column  CRT 
8050  Dual  Disk  Drive  ■  1  megabyte 
8N  Full  size  graphics  keyboard 
16K  Business  or  Graphic  Keyboard 
32K  Business  or  Graphic  Keyboard 
2040/4040  Dual  Disk  Drive  -  340K 
2022  Tractor  Feed  Pnnter 
C2N  External  Cassette  Deck 
CBM  Voice  Synthesijer 
Used  CBM/PET  Computers 
l?ITliPJ.SYSTEH.f|!CES 

•"EDUCATIONAL  DISCOUNTS*** 

Buy  2  PET/CBM  Caiii|Blin.  ricifii  I  FREE 

WordPro  3+     32K.  disK  printer  250 

WordPro  4+     8032.  disk  printer  385 

OZZ  Data  Base  System  for  CBM  8032  335 

VISICALC  for  PET  ATARI  170 

BPI  General  Ledger.  MP.  A/R  (or  PET/CBM  270 

EPaOM  PninPMr  lir  PET  7^00 

Programmers  Toolkit  -  PET  ROM  Utilities  34.90 

2  Meter  IEEE  to  IEEE  Cable  43.00 

PET  Spac«makef  Switch  24.90 

Dust  Cover  for  PET  6.90 

IEEE-Parallel  Printer  Interface  for  PET  110.00 

IEEE-RS232  Pnnter  Interface  for  PET  120,00 

The  PET  Revealed  17,00 

Li  brary  of  PET  Subrouli  nes  1 7,00 

Sturci  Hookup  over  1000  programs/services       SB 


SCOTCH  (31iil)  5%"  10/2, 

SCOTCH  (3M)  8"  10/2 

Vertiatim  5%"  10/2. 
(add  1,00  for  5 'A"  Verbatim 

Verbatim  8"  Dbl  Dens  10/3, 

BASF  5V."  10/2 

BASF  8"  10/2, 

Maxell  Disks  in  stock  - 

Diskette  Storage  Pages 
Disk  Library  Cases 


85  50/2.75  100/2.65 

90  50/2.80  100/2.70 

45  50/2.40  100/2.35 
plastic  storage  box) 

,45  50/3.35  100/3.25 

.60  2O/2.50  100/2.40 

.65  20/2.55  100/2.45 

wrile  for  prices 

10  for  3.95 


8-  -  2.85 


■  2.15 


A 


ATARI  800    $777 

All  Atari  Modules  20%  OFF 


ATARI  EDUCATIONAL  PLAN      m,  ir  ditiUi. 


A  P  Products    15%  OFF 
A  P  Hotiby-Blox    15%  OFF 


The  8086  Book  (Osborne) 
Z8000  Assembty  Language  Programming 
PET  Personal  Computer  Guide  (Osborne) 
PET  and  the  IEEE-488  Bus  (Osborne) 
6502  Assembly  Language  (Osborne) 
Programming  the  6502  (Zaks) 
6502  Applications  Book  (Zaks) 
6502  Software  Cookbook  (Sceibi) 
CP/M  Handbook  (w/  !^P/M)  Zaks 
Practical  BASIC  Programs  (Osborne) 
Some  Common  BASIC  Programs  (Osborne) 


115  E.  Slump  Road 
Montgomeryvitle.  PA  18936 


215-699-5826  A  B  CoHiputers 


WRITE  FOR  CATALOG. 

AdOSi  25  per  Older  for  shipping  Wepay  baianceof  UPSsurfacecnarges 
on  all  prepaid  oiders  Prices  listed  aie  on  cash  discouni  sasis  Regulai 
prices  slightly  tiigtief 
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NEW— LOW  COST  DISK 
FOR  PET  CBM 


PEDISK  11  from  cgrs  MICROTECH  is  a  new  floppy 
disk  controller  board  for  the  Commodore  PET- 
/CBM  (tm)  computer.  PEDISK  II  contains  control 
ROfi/1  and  all  logic  required  to  read,  write,  and 
control  up  to  two  standard  floppy  diskdrives  {either 
5.25"  or  8"). The  PEDISK  II  controller  mounts  inside 
the  PET  and  occupies  previously  unused  memory 
space.  The  circuit  board  plugs  into  an  existing 
ROtvl  socket  in  your  machine,  and  is  connected  by 
cable  to  an  external  disk  drive. 
A  complete  disk  system  includes  the  PEDISK  II 
Controller,  Disk  Operating  System  software,  con- 
ecting  cable,  and  an  external  disk  drive  set.  Simply 
plug  in  the  controller  board,  and  your  disk  system  is 
ready  to  run.  Com  plete  plug  and  go  systems  start  at 
just  S560.00 

The  PEDISK  II  system  otters  a  lot  more  than  low 
cost: 

•  SPEED-becausedatagoes  directly  to  memory, 
load  and  save  are  much  faster  than  an  IEEE  drive. 

•  RELIABILITY-single  chip  LSI  controller,  simple 
design,  no  complex  circuits  to  fail. 

•  COMPATABILITY-uses  standard  IBM  disk  en- 
coding methods.  Data  can  be  transferred  from  non- 
CBM  systems. 

The  Disk  Operating  System  software  is  easy  to  use, 
and  provides  capability  tosave  and  load  programs, 
along  with  a  good  file  handling  package. 

Complete  System  prices  with  DOS  and 
cable: 

5.25"  40  track,  1  drive,  143K  S560 

5.25"  80  track,  1  drive,  286K  690 

8"  IBM  3740 format,  77  track,  250K         995 


PAPER-MATE 
60  COMMAND 

WORD 
PROCESSOR 


L 


Individual  Component  Prices: 

PEDISK  II  Controller  Card  S229 

DOS  for  PEDISK  II  75 

Cable  assembly  for  2  drives  35 


KM  MM  Pascal  for  PET/CBM       $75 

Asubset  of  standard  Pascal  withextensions  •  Ma- 
chine Language  Pascal  Source  Editor  •  Machine 
Language  P-Code  Compiler  •  P-Code  Interpre- 
ter (for  debugging  and  learning)  •  P-Code  to  ma- 
chine language  translator  for  optimized  object 
code  •  Run-time  package  •  Floating  point  cap- 
ability •  User  manual  and  sample  programs  •  In- 
cludes source  code  editor 
Specify  ROM  version  (1 6K  minimunn),  disk  or  tape. 


EARLfor  PET  (diskfile  based)       $65 

Editor,  Assembler,  Relocater,  Linker.  Generates 
relocatable  object  code  using  MOS  Technology 
mnemonics. 

Disk  file  input  (can  edit  files  larger  than  memory). 
Links  multiple  object  programs  as  one  memory 
load.  Listing  output  to  screen  or  printer.  Enhanced 
editor  operates  in  both  command  mode  and  cursor 
oriented  "window"  mode. 


SUPERSORT  by  James  Strasma  $35 

Supersort  is  art  excellent  general  purpose  machine 
language  sort  routine  lor  PET/CBtv(  computers. 
Sorts  both  one  and  two  dimensioned  arrays  at 
lightning  speed  in  either  ascending  or  descending 
order.  Other  fields  can  be  subsorted  when  a  match 
is  found,  and  fields  need  not  be  in  any  special  order. 
Sort  arrays  may  be  specified  by  name,  and  fields 
are  random  length.  Allows  sorting  by  bit  to  provide 
8  categories  per  byte.  The  routine  works  with  all 
PET  BASICS,  adjusts  to  any  memory  size,  and  can 
co-exist  with  other  programs  in  high  memory, 


Paper-Male  is  a  lull-lealured  word  processor 
for  S29.00  t)y  Michael  Riley  Paper-Male  incor- 
porates 60  commands  to  give  you  lull  screen 
editing  with  graphics  for  all  1 6k  or  32K  PETs.  all 
pfiniers.  and  disk  or  tape  drives  It  also  includes 
most  leaturesol  the  CBM  WordPro  III.  plus  many 
a<!dilioiiai  (eatures 

For  writing  text.  Paper-Male  lias  a  delinable 
keytxjard  so  you  can  use  either  Business  or 
Graptiics  mactiines  Shift  lock  on  letteis  only,  or 
use  keyboard  stiift  lock  All  keys  repeat 

Paper-Mate  text  editing  includes  floating  cur- 
sor, scroll  up  0-  down,  page  lorward  or  back,  and 
repeating  inserl  and  delete  keys  Texl  Blocl< 
handling  includes  transler,  delete,  append,  save, 
load,  and  insert. 

All  lormatting  commands  are  imbedded  in  tent 
lor  complete  control  Commands  include  margin 
control  and  release,  column  adjust.  9  tab  settings, 
variable  line  spacing,  justify  text,  center  text,  and 
auto  print  lorm  letter  (variable  block)  Files  can  be 
linked  so  thai  one  command  prints  an  entire 
manuscript  Auto  page,  page  tieaders,  page 
numtwrs.  pause  at  end  of  page,  and  liyptienation 
pauses  are  included 

Unlike  most  word  processors.  PET  graphics  as 
well  as  text  can  ix  used  Paper-Male  can  send 
any  ASC1 1  code  over  any  secondary  address  to 
any  prtnler 

Paper-Male  works  on  I6K  or  32K  PETs  with 
any  ROM,  cassette  or  disk,  and  CBM  or  non- 
C9M  printers  An  8K  version  is  in  Itie  planning 

To  order  Paper-Mate,  specify  machine  aixJ 
ROM  type 

On  Tape  (with  manual): SZ9.95 

On  Disk  (with  manual):  $32.95 

Manual  Separate:       i  1.C0 


■  CBU  PEr  CoTinuIiTS  ' 


Self  Calculating 
DATA  BASE 

REPORT  WRITER 

MAILING  LIST 
Flex  File  IS  a  sel  of  flexible,  friendly  programs  to  allow  you  lo 
set  up  and  mamlain  a  data  base  as  well  as  print  liles  with  a 
versatile  Report  Writer  or  a  Mail  Label  routine  Programmers 
will  find  it  easy  to  add  subroutines  lo  ttieir  own  programs  to 
make  use  o(  Data  Base  files, 

RANDOM  ACCESS  DATA  BASE 

Record  size  limit  is  250  characlers  The  number  o(  records 
per  disk  IS  limited  only  by  the  size  of  each  record  and  the 
amount  ol  tree  space  on  the  disk.  File  maintenance  lets  you 
step  forward  or  backward  througti  a  file,  add,  delete  or 
change  a  record,  go  to  a  numbered  record,  or  lind  a  record 
from  a  specilie<l  field  Ttie  Find  command  locates  any  record 
when  you  enter  all  (or  a  portion  of)  the  desired  key  field. 
Field  lengths  can  vary  from  record  to  record  provided  the 
sum  of  ttie  iieids  does  not  exceed  the  size  of  the  record  This 
allows  maximum  packing  of  inlormation  The  file  can  be 
sorted  by  any  lield  Any  lield  can  be  specified  as  a  key  field 
at  any  time  Sequential  files  from  ottie/  pfograms  can  be 
converted  to  random  files,  and  random  can  be  converted  to 
sequential  Maximum  record  size,  fields  per  record,  and 
order  ol  lields  can  be  changed  at  any  time 


MAILING  LABELS 

men  record  size  is  1 2  7  characters  (typical  for  mailing  list), 
each  disk  can  handle  over  1000  records  (about  2800  with 
the  8050  drive)  Labels  can  be  printed  any  number  ol  labels 
across. andinanycolumn  position.  Any  number  of  fields  can 
be  printed  on  a  label  in  any  order,  and  two  or  three  (lelds  can 
be  loined  together  on  one  I  ine  (like  first  name,  lasl  name.and 
title]  A  "type  of  customer'  field  allows  selective  printir>g- 

flEPORT  WRITER 

The  contents  o(  any  field  can  be  placed  in  any  column. 
Numerics  can  be  decimal  point  justified  and  rounded  to  any 
accuracy  Any  column  can  be  rielined  as  a  series  ol  malb- 
emalical  lunctions  perlormed  on  other  columns.  These 
functions  may  include  +,  — .  x,/' ,  %,  and  various  log  and 
ing  (unctions.  Results  of  operations  such  as  running  lolal 
may  be  passed  Irom  row  lo  row.  At  the  end  of  the  report  a 
total  and/or  average  can  be  calculated  for  any  column. 
Complete  record  selection,  including  field  within  range, 
pattern  match,  and  logical  functions  can  be  specified 
individually  or  in  combination  with  other  parameters 

Flei  File  was  ilevelaped  by  Michael  Riley, 

Rii  File  System  $B0 

Specify  machine  size  (32  K  recommended)  and  RQM  type 
for  both  disk  and  computer 


Good  things  coming! 

CBtvl  VIC  20  Personal  Computer  with  Color 

Graphics 

CBIVI  8096-96K  user  memory/  space 

CBIvl  Single  Disk  Drive 

SM-KIT-a  "super  toolkit"  for  PET/CBM  40/80 
column  BASIC  4.0  machines.  Includes  all  the  stand- 
ard functions  in  much  enhanced  fashion,  plus  disk 
commands  (including  Disk  Merge  and  DOS  Sup- 
port). Screenprint.  etc. 


SAVE  ENERGY 

with 

Commodore  Programmable 

Thermostat 

Installs  easily  in  place  of  your  existing 
unit  to  save  up  to  30%  on  your  heating/ 
cooling  bills. 


Introductory  SPECIAL 


$114 


115  E.  Stump  Road 
Montgomeryville,  PA  18936- 


215-699-5826    A  B  Computers 


WRITE  FOR  CATALOG 

Add  $1 ,25  per  order  for  shipping.  We  pay  balance 
of  UPS  surface  charges  on  all  prepaid  orders. 
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A 

Floating- 
Point 
Binary  To 
BCD 
Routine 

Marvin  L.  DaJong 
Department  of 
Matt^ematics-Ptiysics 
Tt^e  School  of  tt^e  Ozarks 
Pt.  Lookout.  MO  65726 

Introduction 

A  previous  issue  of  COMPUTE! 
carried  a  BCD  to  Floating-Point 
Binary  Routine  that  can  be  used  to 
convert  a  series  of  decimal  digits 
and  a  decimal  exponent  to  a  binary 
number  in  a  floating-point  format. 
The  purpose  of  such  a  routine  is  to 
enable  the  user  to  perform  floating- 
point arithmetic.  The  program 
described  in  this  article  performs 
the  reverse  operation;  that  is,  it 
converts  a  floating-point  binary 
number  to  a  decimal  number  and  a 
decimal  exponent.  With  these  two 
routines  and  an  Am9511  Arith- 
metic Processing  Unit  one  can  do 
most  of  the  functions  found  on 
scientific  calculators.  I  hope  to  pro- 
vide a  few  simple  arithmetic 
routines  in  the  near  future.  In  the 
meanwhile,  you  can  amuse  yourself 
by  converting  numbers  to  floating- 
point binary  numbers  and  then 
back  to  decimal  numbers. 

Hindsight 

The  BCD  to  floating-point  binary 
routine  described  previously  used  a 
divide-by-ten  routine  that  was  part 
of  the  main  program.  With  my  ex- 
cellent hind,sight  I  now  realize  that 
the  divide-by-ten  routine  should 
have  been  written  as  a  subroutine,  to 


Listing  1.   A  New  Divide-by-Ten  Routine. 


lOEBF  20  C5  OE 

0EC2  B8 
0EC3  50  51 
0EC5  A9  00 
0EC7  AO  28 
0EC9  06  00 
OECB  26  04 
OECD  26  03 
OECF  26  02 
OEDl  26  01 
0ED3  2A 
0ED4  C9  OA 
0ED6  90  05 
0ED8  38 
0ED9  E9  OA 
OEDB  E6  00 
OEDD  88 
OEDE  DO  E9 
OEEO  C6  0.5 
0EE2  06  00 
0EE4  26  04 
0EE6  26  03 
0EE8  26  02 
OEEA  26  01 
GEEC  10  F2 
OEEE  A5  00 
OEFO  10  12 
0EF2  38 
0EF3  A2  04 
0EF5  B5  00 
0EF7  69  00 
0EF9  95  00 
OEFB  CA 
OEFC  DO  F7 
OEFE  90  04 
OFOO  66  01 
0F02  E6  05 
0F04  A9  00 
0F06  85  00 
0F08  60 


0F16  A9  00 


ONCMOR 


DIVTEN 


BRA 


BRB 


BRC 


BRD 


BRE 


ARND 


JSR  DIVTEN 
CEV 

BVC  ARND 
LDA  $00 
LDY  S28 
ASL  OVFLO 
ROL  LSB 
ROL  NLSB 
ROL  NMSB 
ROL  MSB 
ROL  A 
CMP  $0A 
BCC  BRB 
SEC 

SBC  SOA 
INC  OVFLO 
DEY 

BNE  BRA 
DEC  BEXP 
ASL  OVFLO 
ROL  LSB 
ROL  NLSB 
ROL  NMSB 
ROL  MSB 
BPL  BRC 
LDA  OVFLO 
BPL  BRE 
SEC 

LDX  S04 
LDA  ACC.X 
ADC  $00 
STA  ACC,X 
DEX 

BNE  BRD 
BCC  BRE 
ROR  MSB 
INC  BEXP 
LDA  $00 
STA  OVFLO 
RTS 


LDA  $00 


Jump  lo  dividc-by-ten  subroutine. 

Force  a  jump  around  the  routine. 

The  new  subroutine  is  inserted 

here.  Clear  accumulator  for  use 

as  a  register.  Do  S28  =  40  bit 

divide.  OVFLO  will  be  used  as 

"guard"  byte. 

Roll  one  bit  at  a  time  into  the 

accumulator  which  serves  to  hold 

the  partial  dividend. 

Check  to  see  if  A  is  larger  than 

the  divisor,  $0A  =  10. 

No.  Decrease  the  bit  counter. 

Yes,  Subtract  divisor  from  A. 

Set  a  bit  in  the  quotient. 
Decrease  the  bit  counter. 

Division  is  finished,  now  normalize. 
For  each  shift  left,  decrease  the 
binary  exponent. 
Rotate  the  mantissa  left  until  a 
one  is  in  the  most-significant  bit. 


If  the  most-significant  bit  in  the 

guard  byte  is  one,  round  up. 

Add  one. 

X  is  byte  counter. 

Get  the  LSB. 

Add  the  carry. 

Result  into  mantissa. 

Back  to  complete  addition. 

No  carry  from  MSB  so  finish. 

A  carry,  put  in  bit  seven, 

and  increase  the  binary  exponent. 

Clear  the  OVFLO  position,  then 

get  out. 


Empty  memory  locations  here. 
Remainder  of  BCD-to-floating 
point  routine  is  here. 


Listing  2.   Modifications 

to  the  BCD-to-Floating-Point  Binary  Routine. 

S0E54  18 

CLC 

Clear  carry  for  addition. 

0E55  A5  05 

LDA  BEXP 

Get  binary  exponent. 

0E57  69  20 

ADC  S20 

Add  S20   =   32  to  place  binary 

0E59  85  05 

STA  BEXP 

point  properly. 

0E5A  EA 

NOP 

0E5B  EA 

NOP 

$0D53  AO  20 

BR7 

LDY  $20 

Y  will  limit  the  number  of 

0D55  A5  01 

BRIO 

LDA  MSB 

left  shifts  to  32. 

0D57  30  OD 

BMI  BRll 

If  mantissa  has  a  one  in  its 

0D59  18 

CLC 

most-significant  bit,  gel  out. 

0D5A  A2  04 

LDX  $04 

0D5C  36  00 

BR9 

ROL  ACC,X 

Shift  accumulator  left  one  bit. 

0D5E  CA 

DEX 

0D5F  DO  FB 

BNE  BR9 

0D6I  C6  05 

DEC  BEXP 

Decrement  binary  exponent  for  each 

0D63  88 

DEY 

left  shift. 

0D64  DO  EF 

BNE  BRIO 

No  more  than  $20  =  32  bits  shifted. 

0D66  GO 

BRll 

RTS 

That's  it. 
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DOWN-TO-EARTH  PRICES  ON 
OUT-OF-THIS-WORLD  PERSONAL 


Look  at  this! 


Ohio  Scientific 
Superboard  II 


•  It's  the  first  complete  computer 
system  on  a  board. 

•  Superboard  II  uses  the  ultra 
powerful  6502  Microprocessor 

•  8K  Microsoft  BASIC-in-ROM 

•  4K  static  RAM  nn  board, 
expandable  to  BK 

•  Full  53-key  keyboard,  with  upper 
and  lower  case.  Plus  user 
expandability. 

•  Video  interface  and  audio 
cassette  interface. 

The  Ohio  Scientific  Superboard  II  at 
SP99  —  in  today's  economy  —  has 
got  to  be  the  best  buy  by  far.  It  will 
entertain  you  with  spectacular 
graphics  made  possible  by  its  ultra 
high  resolution  graphics  and  super 
fast  BASIC.  It  will  help  you  in  school 
or  industry,  as  an  ultra  powerful 
scientific  calculator.  Advanced 
scientific  functions  and  a  built-in 
"immediate"  mode  allow  you  to 
solve  complex  problems  without 
programming. 

The  Superboard  II  can  be 
expanded  economically,  for  business 
uses,  or  to  remotely  control  your 
home  appliances  and  security.  Even 
communicate  with  other  computers. 

Read  what's  been  written 
about  Superboard  II: 

"We  heartily  recommend  Super- 
board  II  for  the  beginner  who  wants 
to  get  into  microcomputers  with  a 
minimum  cost.  A  real  computer 
with  full  expandability." 

POPULAR  ELECTROr^iCS.  MARCH  1979 

"The  Superboard  II  is  an  excellent 
choice  for  the  personal  computer 
enthusiast  on  a  budget." 

—BYTE.  MAY  1979 


Look  at  these  easy  hardware  prices: 

610  Board  For  use  with  Superboard  11  and  Challenger  IP. 

BK  static  RAM.  Expandable  to  24K  or  32K  system  total. 

Accepts  up  to  two  mini-floppy  disk  drives.  Requires  +  5V 

@4.5  amps.  S    298 

Mini-Floppy  Disk  Drive  Includes  Ohio  Scientific's  PICO  DOS 

software  and  connector  cable.  Compatible  with  BIO 

expander  board.  Requires  -i- 1 EV  @1 .5  amps  and  -^5V  @ 

0.7  amps.  [Power  supply  S.  cabinet  not  included.]  299 

630  Board  Contact  us  for  important  details.  229 

AC-3P  1  2"  combination  black  and  white  TV/video  monitor.  159 

4KP  4K  RAM  chip  set.  79 

PS-005  5V  4.5  amp  power  supply  for  Superboard  II.  45 

PS-003  1 2V  power  supply  for  mini-floppies.  45 

RF  Modulator   Battery  powered  UHF  Unit.  35 

CS-900B  Metal  case  for  single  floppy  disk  drive  and  power 

supply.  [While  stock  lasts.]  49 

AC-12P  Wireless  remote  control  system.  Includes  control 
console,  two  lamp  modules  and  two  appliance  modules,  for 
use  with  B30  board.  175 

AC-17P  Home  security  system.  Includes  console,  fire 

detector,  window  protection  devices  and  door  unit  for  use 

with  630  board,  249 

C1P  Sams  CI  P  Service  manual  B 

C4P  Sams  C4P  Service  manual  IB 

C3  Sams  Challenger  III  manual  40 

Ohio  Scientific  and  independent  suppliers  offer  hundreds  of  programs  for  the 
Superboard  II,  in  cassette  and  mini-floppy  form. 


Freiaht  Policies  ah  orders  of  SIOO  or  more  sne 

shlpoed  ff^ight  prepaid-  Orders  of  less  than  SI  00  please  add 

S4  00  to  cover  shipping  costs  Ohio  residents  add  5  5  %  Sates  Tax. 


^ST 

0 

^ 

Hours    CaJi  fvlondav  ^hi-u  Fi-iduy 
8  DO  AM  to  5:00  PM  E  D  T 
TOLL  FREE;  1-800-381-5805 


Guaranteed  Shipment 

CJeveland  ConsLmer  Comfhjters  &  Ccynponents 
guarantees  sNpment  of  ccnputer  systems 
within  4B  Ixxjrs  upon  receipt  of  yOLr  order. 
Our  failura  to  flhip  within  48  hour* 
sntitln  ynu  to  SSS  at  Hittwart,  FREE. 


To  Order:  Or  to  get  our  free  catalog  CALL  1-800-381-5805  TOLL  FREE.  Charge  your 
order  to  your  VISA  or  MASTER  CHARGE  account.  Ohio  residents  call:  [215]  464-B047. 
Or  write.  Including  your  check  or  money  order,  to  the  address  listed  below. 

CLEVELAND  COIMSUMER 
COMPUTERS  &  COMPOIMENTS 

P.O.  Box  46627 
Cleveland,  Ohio  44146 

■  ■■■■■■  ^  ^  ^H  ^H  ^H  ^H  ^H  ^H  ■■  i^  ^  ^H  ^H  ■ 
Onrlon   En nrna  Cleveland  consumer  p.o.  box46gz7 

^'l    UCI       rUI    Ilia  COMPUTERS  S  COMPONENTS  Clevsland,  Ohio  44146 

:.:  Superboard  II  S299.  :     RF  Modulator  S35. 

Z  61  a  Board  S298.  D  AC-3P  1 2 "  BAA/  Monitor  $1 59. 

._  Mini-Floppy  Disk  Drive  S299.  SI  C1  P  Sams  Manual  $8. 

[Attach  separate  shieet  for  otfier  items.) 

NAME 


ADDRESS: 

CITY: 
PHONE:      _ 

RTATF: 

7IP- 

Payment  by:  VISA 

Credit  Card  Account  #_ 
Expires 


MASTER  CHARGE 


MONEY  ORDER 


.  Interbank  #[M3Ster  Charge] 


TOTAL  CHARGED  OR  ENCLOSED  S (Qhio  Residents  add  6.5%  Sales  Tax] 

Orders  of  less  than  SI  00.  please  add  sn  DO  to  couer  shipping  costs  Orders  will  be  accepted  from.  U.S.  and 
Canada  nnly   All  prices  Quoted  arc  U  S  ,  date  ol  piihlin^itinn,  standard  UPS  shipping  FOB  the  factory 


IUrders  of  less  than  SilUU.  please  add  Sa  DO  to  couer  shipping  costs  Orders  will  be  accepted  from. U.S.  and  ■ 

Canada  nnly   All  prices  Quoted  arc  U  S  ,  date  ol  puhlin^itmn,  standard  UPS  shipping  FOB  the  factory  C     ^ 
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be  called  by  both  the  BCD  to 
floating-point  binary  routine  and 
the  binary  to  decimal  routine 
described  here.  So  my  first  task 
was  to  rewrite  the  divide-by-ten 
routine  as  a  subroutine.  I  also 
discovered  that  the  divide-by-ten 
routine  described  in  the  previous 
article  did  not  give  sufficient  preci- 
sion. In  any  case,  the  divide-by-ten 
routine  was  completely  revised  and 
appears  in  Listing  1  in  this  article. 
It  uses  the  location  $0000,  called 
OVFLO,  as  a  "guard"  byte  to 
give  the  necessary  precision.  It 
actually  starts  at  $0EC5,  but  our 
listing  starts  at  $OEBF  to  indiciate 
a  few  changes  that  must  be  made 
in  the  original  listing  to  insert  the 
subroutine. 

Some  other  minor  modifica- 
tions to  the  program  are  given  in 
Listing  2.  Although  the  BCD  to 
Floating-Point  Binary  program  will 
work  without  these  changes,  it  will 
work  better  if  you  introduce  the 
changes  shown  in  Listing  2.  The 
development  of  the  program 
described  in  this  article  enabled  me 
to  find  some  places  to  improve  the 
other  routine.  The  modifications 
are  simple  and  short. 

The  Conversion  Routine 

The  program  to  convert  a  nor- 
malized floating-point  binary 
number  and  its  exponent  to  a  BCD 
number  and  then  output  the  result 
is  given  in  Listing  3.  A  32-bit 
binary  to  BCD  conversion  sub- 
routine is  called  by  this  program 
and  it  is  found  in  Listing  5.  A 
flowchart  of  the  entire  process  is 
given  in  Figure  1,  The  normalized 
floating-point  binary  mantissa  is 
operated  on  by  a  series  of  "times 
ten"  or  "divide  by  ten"  operations 
until  the  binary  point  is  moved 
from  the  left  of  the  mantissa  to  the 
right  of  the  32  bit  mantissa.  In 
other  words,  we  multiply  by  ten  or 
divide  by  ten  until  the  binary 
exponent  is  32.  Then  the  mantissa 
represents  an  integer  and  can  be 
converted  to  a  BCD  number  using 
the  subroutine  in  Listing  5.  The 
algorithm  for  this  latter  routine 
is  from  Peatman's  (John  B) 


Listing  3.   A  Fl 

aating-Point 

Binary  to  BCD  Routine. 

SOBOO  A5  01 

BEGIN 

LDA  MSB 

Test  MSB  to  sec  if  mantissa  is  zero. 

0B02  DO  OE 

BNE  BRT 

If  it  is,  print  a  zero  and  then 

0B04  20  9B  OF 

JSR  CLDISP 

get  out.  Clear  display. 

0B07  A9  30 

LDA  S30 

Get  ASCII  zero. 

0B09  20  A6  OF 

JSR  OUTCH 

Jump  to  output  subroutine. 

OBOC  A9  OD 

LDA  $0D 

Get  "carriage  return." 

OBOE  20  A6  OF 

JSR  OUTCH 

Output  it. 

OBll  60 

RTS 

Return  to  calling  routine. 

0BI2  A9  00 

BRT 

LDA  SOO 

Clear  OVFLO  location. 

OB  14  85  00 

STA  OVFLO 

0B16  A5  05 

BRY 

LDA  BEXP 

Is  the  binary  exponent  negative? 

0B18  10  OB 

BPL  BRZ 

No. 

OBI  A  20  00  0D 

JSR  TENX 

Yes.  Multiply  by  ten  until  the 

0B1D20  30  0D 

JSR  NORM 

exponent  is  not  negative. 

0B20  C6  17 

DEC  DEXP 

Decrement  decimal  exponent. 

0B22  B8 

CLV 

Force  a  jump. 

OB23  50  Fl 

BVC  BRY 

Repeat. 

0B25  A5  05 

BRZ 

LDA  BEXP 

Compare  the  binary  exponent  to 

0B27  C9  20 

CMP  S20 

S20  =  32. 

0B29  FO  48 

BEQ  BCD 

Equal.  Convert  binary  to  BCD. 

0B2B  90  08 

BCC  BRX 

Less  than. 

0B2D  20  C5  OE 

JSR  DIVTEN 

Greater  than.  Divide  by  ten  until 

0B30  EG  17 

INC  DEXP 

BEXP  is  less  than  32. 

0B32  B8 

CLV 

Force  a  jump. 

0B33  50  FO 

BVC  BRZ 

0B35  A9  00 

LDA  SOO 

Clear  OVFLO 

OB37  85  00 

STA  OVFLO 

0B39  20  00  OD 

BRW 

JSR  TENX 

Multiply  by  ten. 

0B3C  20  30  OD 

JSR  NORM 

Then  normalize. 

0B3F  C6  17 

DEC  DEXP 

Decrement  decimal  exponent. 

0B4I  A5  05 

LDA  BEXP 

Test  binary  exponent. 

0B43  C9  20 

CMP  S20 

Is  it  32? 

0B45  FO  2C 

BEQ  BCD 

Yes. 

GB47  90  FO 

BCC  BRW 

It's  less  than  32  so  mulliply  by  10. 

0B49  20  C5  OE 

JSR  DIVTEN 

It's  greater  than  32  so  divide. 

0B4C  E6  17 

INC  DEXP 

Increment  decimal  exponent. 

0B4E  A5  05 

BRU 

LDA  BEXP 

Test  binary  exponent. 

0B5O  C9  20 

CMP  S20 

Compare  with  32. 

0B52  FO  OF 

BEQ  BRV 

Shift  mantissa  right  until  exponent 

0B54  46  01 

LSR  MSB 

is  32. 

0B56  66  02 

ROR  NMSB 

0B58  66  03 

ROR  NLSB 

0B5A  66  04 

ROR  LSB 

0B5C  66  OB 

ROR  TEMP 

Least-significant  bit  into  TEMP. 

0B5E  EG  05 

INC  BEXP 

Increment  exponent  for  each  shift 

0B60  B8 

CLV 

right. 

0B61  50  EB 

BVC  BRU 

0B63  A5  OB 

BRV 

LDA  TEMP 

Test  to  sec  if  we  need  to  round 

0B65  10  OC 

BPL  BCD 

up.  No. 

0B67  38 

SEC 

Yes.  Add  one  to  mantissa. 

0B68  A2  04 

LDX  S04 

0B6A  B5  00 

BRS 

LDA  ACC,X 

0B6C  69  00 

ADC  SOO 

0B6E  95  00 

STA  ACC.X 

0B70  CA 

DEX 

0B71  DO  F7 

BNE  BRS 

0B73  20  67  OD 

BCD 

JSR  CONVD 

Jump  to  32  bit  binary-to-BCD 
routine. 

0B76  AO  04 

BRM 

LDY  S04 

Rotate  BCD  accumulator  right  until 

0B78  A2  04 

BRP 

LDX  $04 

non-significant  zeros  arc  shifted 

0B7A  18 

CLC 

out  or  DEXP  is  zero,  whichever 

0B7B  76  20 

BRQ 

RORBCDN.X 

comes  first. 

0B7D  CA 

DEX 

0B7E  10  FB 

BPL  BRQ 

0B80  88 

DEY 

0B8I  DO  F5 

BNE  BRP 

0B83  E6  17 

INC  DEXP 

Increment  exponent  for  each  shift 

0B85  FO  06 

BEQ  BRO 

right.  Get  out  when  DEXP  =  0. 
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Standard  Features: 

•  Full  power  to  PET/CBM  for  a  minimum  of 
15  minutes 

•  Installs  within  PET/CBM  cabinet 

•  No  wiring  changes  necessary 

•  Batteries  recharged  from  PET/CBM  inte- 
gral power  supply 


Specifications: 

•  Physical  Size:    5.5"  x  3.6"  x  2.4" 

•  Weight:    4.5  lbs 

•  Time  to  reach  full  charge:    16  hours 

•  Duration  of  outputs:   Minimum  of  15  min. 

•  Voltages:     +16,  +9,  -12,  -9 

•  Battery  Life  Expectancy:    3  to  5  years 

•  Battery  On-Off  Switch 


For  Use  With: 

•  Commodore  PET/CBM  2001  and  4000  ser- 
ies computer 

•  Commodore  PET/CBM  8000  series  com- 
puter (screen  size  will  not  be  normal  on 
battery  back-up) 

•  Commodore  C2N  Cassette  Drive 


BATTERY 

BACKUP 

SYSTEIVl— 

FOR  COMMODORE  PET/CBM  COMPUTERS 


Never  again  lose  valuable  data  because  of 
power  shortages  or  line  surges.  BackPack  sup- 
plies a  minimum  of  15  minutes  reserve  power  to 
32K  of  memory,  the  video  screen  and  tape 
drive.  BackPack  fits  inside  the  PET/CBM 
cabinet  and  can  be  installed  easily  by  even  the 
novice  user.  BackPack  is  recharged  during  nor- 
mal operation  and  has  an  integral  on-off  switch. 

BackPack  comes  fully  assembled  and  tested. 
Instructions  included. 


BackPack  is  a  trademark  of  ETC  Corporation 
CBM/PET  are  trademarks  of  Commodore  Business  Machines 


Designed  and  manufactured  by: 

ELECTRONIC  TECHNOLOGY  CORPORATION 

P.O.  Box  G,  Old  N.C.  42 

Apex,  North  Carolina  27502 

Phone:  (919)362-4200  or  (919)362-5671 


Electronic  Manufacturing 

Technical  Design  and  Development 

Compute*-  System  Technology 


ELECTRONIC  TECHNOLOGY  CORPORATION 
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Microprocessor  Based  Design 

(McGraw-Hill). 

Of  course,  each  time  the 
binary  number  is  multiplied  by  ten 
or  divided  by  ten  the  decimal  expo- 
nent is  adjusted.  Thus,  we  are  left 
with  a  BCD  number  in  locations 
$0020  -  $0024  (five  locations  for 
ten  digits)  and  a  decimal  exponent 
in  $0017.  The  rest  of  the  routine  is 
largely  processing  required  to  give 
a  reasonable  output  format.  Since 
we  don't  want  to  print  a  group  of 
non-significant  zeros,  the  BCD 
number  is  rotated  right  until  all  the 
zeros  are  shifted  out  or  the  decimal 
exponent  is  zero,  whichever  comes 
first. 

Next  the  routine  starts  ex- 
amining the  BCD  number  from  the 
left  and  skips  any  leading  zeros. 
Thus,  the  first  non-zero  digit  is  the 
first  digit  printed.  Of  course,  if  the 
number  is  minus  (a  non-zero  result 
in  location  $0007)  a  minus  sign  is 
printed.  Next  the  decimal  point  is 
printed,  and  finally  the  exponent  is 
printed  in  the  form  "E  XX." 
Thus,  the  format  chosen  always 
has  the  decimal  point  to  the  right 
of  the  significant  digits,  3148159. 
E-6  for  example.  If  you  want  scien- 
tific notation  for  non-integer  results 
you  can  modify  the  output  routine. 
It's  simply  a  matter  of  moving  the 
decimal  point.  The  flowchart  and 
the  comments  should  allow  you  to 
understand  and  modify  the  code. 


0B87  A5  20 

LDA  LBCDN 

0B89  29  OF 

AND  SOF 

0B8B  FO  E9 

BEQ  BRM 

0B8D  EA 

BRO 

NOP 

0B8E  EA 

NOP 

0B8F  EA 

NOP 

0B90  EA 

NOP 

0B91  EA 

NOP 

0B92  20  9B  OF 

JSR  CLDISP 

0B95  A5  07 

LDA  MFLAG 

0B97  FO  05 

BEQ  BRN 

OB99  A9  2D 

LDA  $2D 

0B9B  20  A6  OF 

JSR  OUTCH 

0B9E  A9  OB 

BHN 

LDA  SOB 

OBAO  85  OB 

STA  TEMP 

0BA2  AO  04 

BRI 

LDY  S04 

0BA4  18 

BBH 

CLC 

0BA5  A2  FB 

LDX  SFB 

0BA7  36  25 

BRG 

ROL  BCDN 

0BA9  E8 

INX 

OBAA  DO  FB 

BNE  BRG 

OBAC  26  00 

ROL  OVFLO 

OBAE  88 

DEY 

OBAF  DO  F3 

BNE  BRH 

OBBl  C6  0B 

DEC  TEMP 

0BB3  A5  00 

LDA  OVFLO 

0BB5  FO  Eb 

BEQ  BRI 

0BB7  18 

BRX 

CLC 

0BB8  69  30 

ADC  S30 

OBBA  20  A6  OF 

JSR  OUTCH 

OBBD  A9  00 

LDA  SOO 

OBBF  85  00 

STA  OVFLO 

OBCl  AO  04 

LDY  S04 

0BC3  18 

BRL 

CLC 

0BC4  A2 

jFB 

LDX  SFB 

0BC6  36  25 

BRJ 

ROL  BCDN,X 

0BC8  E8 

INX 

0BC9  DO  FB 

BNE  BRJ 

OBCB  26  00 

ROL  OVFLO 

OBCD  88 

DEY 

OBCE  DO  F3 

BNE  BRL 

OBDO  A5  00 

LDA  OVFLO 

0BD2  C6  OB 

DEC  TEMP 

0BD4  DO  El 

BNE  BRX 

0BD6  A5  17 

LDA  DEXP 

0BD8  FO  48 

BEQ  ARND 

OBDA  A9  2E 

LDA  S2E 

OBDC  20  AG  OF 

JSR  OUTCH 

OBDF  A9  45 

LDA  S45 

OBEl  20  A6  OF 

JSR  OUTCH 

0BE4  A5  17 

LDA  DEXP 

0BE6  10  OD 

BPL  THERE 

0BE8  A9  2D 

LDA  $2D 

OBEA  20  A6  OF 

JSR  OUTCH 

OBED  A5  17 

LDA  DEXP 

OBEF  49  FF 

EOR  SFF 

OBFl  85  17 

STA  DEXP 

0BF3  E6  17 

INC  DEXP 

0BF5  A9  00 

THERE 

LDA  $00 

0BF7  85  00 

STA  OVFLO 

0BF9  F8 

SED 

OBFA  AO  08 

LDY  $08 

OBFC  26  17 

BRI 

ROL  DEXP 

OBFE  A5  00 

LDA  OVFLO 

SOCOO  65  00 

ADC  OVFLO 

0C02  85  00 

STA  OVFLO 

0C04  88 

DEY 

0C05  DO  F5 

BNE  BRI 

Has  a  non-zero  digit  been  shifted 
into  the  least-significant  place? 
No.  Shift  another  digit. 
Oops.  These  NOPs  cover  an 
earlier  mistake. 


This  routine  simply  clears  the 

AIM  65  20-charactcr  display. 

If  the  sign  of  the  number  is  minus, 

output  a  minus  sign  first. 

ASCII  "-"    =   S2D.  Output 

character. 

Set  digit  counter  to  eleven. 

Rotate  BCD  accumulator  left  to 
output  most-significant  digits 
first.  But  first  bypass  zeros. 


Rotate  digit  into  OVFLO. 

Decrement  digit  counter. 
Is  the  rotated  digit  zero? 
Yes.  Rotate  again. 
Convert  digit  to  ASCII  and 
output  it. 

Clear  OVFLO  for  next  digit. 

Output  the  remaining  digits. 


Rotate  a  digit  at  a  time  into 
OVFLO,  then  output  it.  One  digit 
is  four  bits  or  one  nibble. 


Get  digit. 

Decrement  digit  counter. 

Is  the  decimal  exponent  zero? 
Yes.  No  need  to  output  exponent. 
Get  ASCII  decimal  point. 
Output  it. 
Get  ASCII  "E". 

Is  the  decimal  exponent  plus? 

Yes. 

No.  Output  ASCII  "  -  " 

It's  minus,  so  complcmerU  it  and 
add  one  to  form  the  twos 
complement- 


Clear  OVFLO. 

Convert  exponent  to  BCD. 
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MICRO  MINI  COMPUTER  WORLD 

74  Robinwood  Ave. 

Columbus,  Ohio  43213 

(614)  235-5813  or  235-6058 

PRESENTS 

BUSINESS  ENHANCEMENTS 

COMPUSERVICE  BUSINESS  SOFTWARE 

for 

COMMODORE  AND  APPLE  COMPUTER  SYSTEMS 


&  CBM  2001/8032/2040) 

5  CBM  2001/8032/2000) 
8,CBM  2001/6032/2040) 
8,  CBM  2001/8032/2040) 

6  CBM  2001/8032/2040) 
(Apple  II  8,  CBM  2001/8032/2040) 
(CBM  2001/8032/2040) 


(Apple  I 
(Apple  I 
(Apple  I 
(Apple  I 
(Apple  I 


B.E,C,  fr30D0  Series 
General  Ledger 
Accounts  Receivable 
PayroH 
Inventory 
Mail  List 
Job  Cost 
Accounts  Receivables 

with  Order  Entry 
ROM  Control  Chip  repuireO  with  CBM  Syslem 

B.E.C.  #4000  Series  KEW  for  B032/8050 

General  Ledger  (CBM  8032/8050) 

Accounts  Receivables      (CBM  8032/8050) 

with  Orrler  Entry 
Accounts  Payable  (CBM  8032/8050) 

Payroll  (CBM  8032/8050) 

Inventory  (CBM  8032/8050) 

Mai!  List  (CBM  8032/8050) 

Job  Costing  (CBM  8032/8050) 

ROM  Conlrol  Chip  required  with  CBM  System 

Special  Oiler,  buy  any  two  (2)  ol  the  above  packages  and  receive  a  10%  dis- 
count olf  suggested  retail.  Ofler  expires  1  July,  1981. 

Send  lor  documentation  package  lor  S20,  apply  this  amount  towards  your  firsl 
purchase  or  return  documentation  in  re-saleable  condition  tor  complete  refund. 

CALL  or  WRITE  for  MMCWI's  FREE  CATALOG  of  computer  products, 

B.E.C  Software  is  Dislributed  in  the  East  by  MICRO  MINI  COMPUTER 
WORLD  IHC, 

Dealer  Inquiries  Invited 


$150,00 
5150,00 
$150  00 
$150,00 
5 150. 00 
$150.00 
S220.00 

S  70.00 


$175.00 
$220.00 

$175-00 
S175.00 
$150  00 
$175.00 
$150.00 
S  70.00 


Introducing 
THE  DOUGLAS  POINT  OF  SALE  SYSTEM 

The  DOUGLAS  POINT  OF  SALE  SYSTEM  is  a  data  prxessing  system  operating 
on  the  CommoOore  Business  Machines  8032  or  2001  (vuitli  BASIC  4.0  ROM's 
installed),  and  the  8050  megabyte  disk  computing  equipment.  The  standard 
business  keyboard  is  required.  The  syslem  integrates  retail  sales  facilities  and 
aclivities  with  the  merchantile  inventory  to  proi/ide  a  complete  "point-of-sale" 
data  processing  system  for  the  retail  trade  establishment. 
The  DOUGLAS  POINT  OF  SALE  SYSTEM  supports: 

•  Major  requirements  ol  the  retail  sale  transaction: 

•  Normal  out-of- inventory  sales. 

•  Non-inventory  sales  such  as  installation  tees. 

•  Customer  returns. 

•  Down  payments  in  cash  or  in  used  equipment. 

•  Cash  and  credit  transactions 

•  Provision  lor  tax  exempt  customers 

•  Control  ol  loaned  Inventory  items 

•  Sales  tax  computations  for  sales  and  returns 

•  Printed  receipts  with  company  name  and  receipt  number. 

•  Capability  to  add  personalized  notes  on  each  receipt. 

•  Integration  of  sales  activity  with  inventory: 

•  Automatic  adjustment  to  inventory  at  time  of  sale. 

•  Customer  returns  posted  back  to  inventory  at  time  of  sale. 

•  Slock  replenishment  determined  at  time  ol  sale. 

•  Complete  sales  history  captured  during  each  sale. 

•  Automated  processing  ol: 

•  Mail  lists  of  customer  and  distributor  addresses 

•  Ma|Or  item  customer  inventory. 

•  Trade-in  acceptance  data  for  used  inventory  report. 

•  The  inventory  receiving  process  and  associated  reports 

•  Service  and  maintenance  contracts. 

•  Daily  sales  activity  report. 

•  File  purge  and  syslem  backup. 

•  Password  security  for  unattended  computer, 

•  Pricing  and  addressing  labels 


DISTRIBUTED  BY: 


SUGGESTED  RETAIL  $750,00 

CALL  OR  SEND  FOR 
IWfyiCWI  CATALOG 

DEALER  INQUfRfES  INVITED 


j^^h. 


["COPytPUTER  WORLD  *ic. 


'^'coo;;;;^^^^"'^' 


.-^ 


74  ROBINWOOD  AVE. 
(el4)Z3»-5<13 


COLUMBUS,OHIO  44213 
(614)  215-eOM 


MICRO  MINI  COMPUTER  WORLD 

74  Robinwood  Ave.    Columbus,  Ofiio  43213 

(614)  235-5813  or  235-6058 

PRESENTS 

THE  INTEGRATED  COMPUTER  TECHNOLOGIES 


PriDress-44  Internal  Mottierboard: 

The  ICT  P-44  is  a  44  pin  Internal  motherboard  that  facilitates  expansion  of  your 
PET/CBM  within  the  PET  enclosure  The  Prioress-44  is  fully  shielded  on  ils  under- 
side by  a  massive  ground  plane  The  connectors  utilize  any  standard  44  pin  edge 
card  (many  styles  are  available  Irom  Radio  Shackl-  The  lollovfing  signals  comprise 
the  P-44  Dus: 

•  +9v.-9v.  +  16v.GrJD,IR0,RES.NMI,RDY.Ba2- 

•  BA0-BA15,BD0-BD7,BR/W.BW/R,SEL8,SELg.SELA,SELB. 

•  DIAGNOSTIC  SEfJSE.SYNC  and  3  User  definable. 
The  Prioress-44  is  currently  available  for  the 
new  2000  and  4000  series,  and  is  under 
development  for  the  BOOQ  series. 

All  iCT  cards  utilue  the  Prioress-44  bus. 

Price:  Prioress-44  wilh  one  connector      S79.00 
PriDress-44  wilh  six  connectors ...  95.00 

Each  additional  connector 4.00 

(specify  when  ordermg) 

The  ICT  Programmable  Character  Generator: 

The  ICT  Programmable  Character  Generator  Is 
a  2K  RAM  replacement  lor  the  PET/CBM 
Character  Generator  ROM.  The  device  allows 
the  user  to  reprogram  any  or  all  of  the  25fj 
standard  PET  screen  characters.  The  PCG  also 
functions  as  2K  bytes  ol  RAM  in  the 
S9000-SBFFF  address  range. 

Uses  of  the  ICT  PCG: 
a)  Foreign  character  sets 
D)  Math.  Engineering  and  special  notations, 
ci  Music  notation. 
d)  Flow  conlrol  and  modeling 


el  Schematic  and  logic  symbols. 

f)  Character  oriented  game  symbols 

g)  Architectural  Drawings 


h)320Hx200V  BIT  GRAPHICS 
i}      many,  many  more 


utilize  the  graphics  syslem  with  extreme  ease.  Software  is  provided  on  2040  format 
diskette  and  includes 

a)  7  complete  2K  character  sets  (Russian,  Kaiat(3na  +  ). 

b)  Predelined  graphics  (including  the  Real-time  rotating  cube), 
cj  Development  Tools  including; 

Gharentry  -  used  to  program  characters  in  an  8x8  matrix 

Draw  -  a  program  that  allows  drawing  in  a  320x200  area. 

Plot  -  two  versions.  x,y  plotting  m  the  320x200  matrix  A  fast  assembler 

version  and  a  readable  BASIC  version. 
Screen  Dump  ■  an  assembler  program  lo  dump  the  EXACT  screen  contents 

to  a  Commodore  2022  printer. 

Price:  PCG  with  2040  diskette  and  manual  $240.00 

Manual  alone  . .  7  50 

The  tCT  HexROM: 

A  six  socl<et  prograramaftle  ROM  board.  Any  three  of  the  socl<ets  may  be  pro- 
grammed to  become  ROMs  at  59000.  S9800.  SAOOO,  SA800,  SBOOO  and/or  SB800. 
A  simple  BASIC  POKE  equates  any  soctiel  lo  any  of  the  above  addresses 

Price:  HexROM  and  manual $110,00 

DumROM  (6  sockets  at  fixed  addresses) 69,00 

The  ICT  EPROMer: 

The  EPROMer  will  READ/PROGRAM/VERIFY  the  following  EPROMs: 
2758.  2716,  2732  (24  pin  EPROMsj  and 
2764.  27128(28  pin  EPROMs) 
To  a  maximum  ol  36  pin  \/0  (5V). 

The  software  (writlen  in  assembler)  will  support  Ihe  above  EPROM  types  and  also 
allow  the  user  lo  define  any  new  EPROM  configurations  (5V  Vcc,  2&V  Vpp). 

Price:  EPROMer,  software  and  manual     $180.00 

ICT  Products  distributed  by  Micro  Mini  Computer  world  Inc 

•**  Special  introduclory  lifter  "' 

10%  otf  all  suggested  retail  prices 

(offer  expires  July  1, 1981)  DEALER  INQUIRIES  INVITED 


The  PCG  has  an  empty  socket  lor  Ihe  original  PET/CBM  ROM.  With  Ihe  provided 
external  switch,  RAM  or  RDM  may  be  selected. 

CT  provides  over  128K  of  software  and  data,  allowing  the  user  to  immediately 


q-pczjfZJ    Integrated 
If    ll        Cnmputer 
cL^cuU         Technalagies 


72 


COMPUTE! 


Apnl,  1981.  Issue  11. 


(         BEatN  ) 


\/ 


.NORMALIZE 


\/ 


ACC  .  A[:c;/iii 
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->- 
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/\ 


ACC  =ACC.'1U 
NOH.\HLI/.E 


N/ 


-> 


o 


\/ 


ACC  •  AC,f;/i'i 

NOH.MAl.l/.t: 


RflTAlF.  AC  <: 
liir.l!!    LM  II 
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CLEAR  TE\- 
illCI  r  BCD 
I.(M:A!1(I\. 


\'  »  J2  TO 

t:<)VVERT  32 
liriS  TO  BCD. 


SHIH    ACC. 
I.KFT  1^T0 

oahrv. 


I    Aim  lieu  lu 
BCD  HI  ni 
C:aKRV  I.N 
IJKCI.MAL  MODE. 


I1E(  HEMENT  V 


HOTA  I  K  BCD 

.Nt.M  Ric.in 

A  DK.IT 


JNCHK.MENT 
DECIMAL 
EXPONENT 


111  li'L  I 

.MINIS 

SK.N 


0 


/\ 


/\ 


/\ 


/\ 


/\ 


\/ 
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Figure  1.   Flowchart  of  the  Floating-Point  Binary  to  BCD  Routine. 
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I>E(.UEMEN  I 

NIBBI.E 

CCH-NTEIt 


OlTl'L  1    ■  E- 

CONVhRI    HEM' 

lO  .SH.M.Il 

B(  DNI.MIIIK 
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ANP  -MliN  II 

MINIS 
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0 
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0CO7  D8 
0C08  18 
0C09  \5  00 
OCOB  29  FO 
GCOD  FO  09 
OCOF  6A 
OCIO  6A 
OCll  6A 
0C12  6A 
0C13  69  30 
0C15  20  A6  OF 
0C18  A3  00 
OCIA  29  OF 
OCIC  18 
OCID  69  30 
OCIF  20  A6  OF 
0C22  A9  OD 
0C24  20  A6  OF 
0C27  60 


BR2 


ARND 


CLD 
CLC 

LDA  OVFLO 
AND  SFO 
BEQ  BR2 
ROR  A 
ROR  A 
ROR  A 
ROR  A 
ADC  $30 
JSR  OUTCH 
LDA  OVFLO 
AND  SOF 
CLC 
ADC  S30 
JSR  OUTCH 
LDA  SOD 
JSR  OUTCH 
RTS 


Get  BCD  exponent. 

Mask  low-order  nibble  (digit). 

Rotate  nibble  to  the  right. 


Convert  to  ASCII. 
Output  the  most-significant  digit. 
Get  the  least-significant  digit. 
Mask  the  high  nibble. 

Convert  to  ASCII. 

Get  an  ASCII  carriage  return. 

All  finished. 


Listing  4.  Subroutine  OUTCH  For  the  AIM  65. 


S0FA6  20  00  FO 
0FA9  20  72  OF 
OFAC  20  60  OF 
OFAF  60  RTS 


OUTCH 


JSR  PRINT 
JSR  MODIFY 
JSR  DISPLAY 
RTS 


,\IM  65  monitor  subroutine. 

See  previous  article  in  COMPUTi! 

See  previous  article  in  COMPUTE! 


Listing  5.   A  32  Bit  Binary-to-BCD  Subroutine. 


S0D67  A2  05 
0D69  A9  00 
0D6B  95  20 
0D6D  CA 
0D6E  10  FB 
0D70  F8 
0D71  AO  20 
0D73  06  04 
0D75  26  03 
0D77  26  02 
0D79  26  01 
D7B  A2  FB 
0D7D  B5  25 
0D7F  73  25 
0D81  95  25 
0D83  E8 
0D8-t  DO  F7 
0D86  88 
0D87  DO  EA 
0D89  D8 
0D8A  60 


CONVD 


BRM 


BRN 


BRO 


LDX  S05 
LDA  SOO 
STA  BCDA.X 
DEX 

BPL  BRM 
SED 

LDY  520 
ASL  LSB 
ROL  NLSB 
ROL  NMSB 
ROL  MSB 
LDX  SFB 
LDA  BCDA,X 
ADC  BCDA.X 
STA  BCDA.X 
INX 

BNE  BRO 
DEY 

BNE  BRN 
CLD 
RTS 


Clear  BCD  accumulator. 
Zeros  into  BCD  accumulator. 


Decimal  mode  for  add. 
Y  has  number  of  bits  to  be 
converted.  Rotate  binary  number 
into  carry. 


X  will  control  a  five  byte 

addition.  Get  least-significant 

byte  of  the  BCD  accumulator, 

add  it  to  itself,  then  store. 

Repeat  until  all  five  bytes  have 

been  added. 

Get  another  bit  from  the  binary 

number. 

Back  to  binary  mode. 

-And  back  to  the  program. 


Too  Much! 

How  can  we  tell  you 

about  200  products 

in  one  advertisement? 

Our  new  catalog  gives  detailed 
descriptions  of  over  200  peripherals, 
software  packages  and  books.  We 
believe  that  to  make  an  intelligent  pur- 
chasing decision  you  need  as  much 
information  as  possible.  You  need 
more  than  can  fit  into  a  short  ad.  You 
need  screen  photos  o1  software,  not 
just  a  glowing  description.  You  need 
technical  details  about  peripherals. 

You  II  find  this  kind  of  detail  in  our 
new  48-page  catalog.  It  s  unique  in  the 
small  computer  field.  Best  of  all,  its 
FREE 


119  Maple  Ave  ,  Morristown,  NJ  07960 


Odds 
And  Ends 

are  growing , , ,  Send  in  your 
one  or  two  paragraph 
programming  hints  to 

Odds  and  Ends, 
c/o  COMPUTE! 

P,0.  Box  5406, 
Greensboro,  NC  27403 
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Microcomputer  Measurement  And 
Control  For  PET,APPLE,KIM  and  AIM65 


o 


The  world  we  live  in  is  full  of  variables  we  want  to 
measure.  These  indude  weight,  temperature,  pressure, 
humidity,  speed  and  fluid  levei.  These  variables  are 
continuous  and  their  values  may  be  represented  by  a 
voltage.  This  voltage  is  the  analog  of  the  physical 
variable.  A  device  which  converts  a  physical, 
trtechanical  or  chemical  quantity  to  a  voltage  is  called 
a  .sensor. 

Computers  do  not  understand  voltages:  They 
understand  bits.  Bits  are  digital  signals.  A  device 
which  converts  voltages  to  bits  is  an  analog-to-digital 
converter.  Our  AIM  16  (Analog  Input  Module)  is  a  16 
input  analog-to-digital  converter. 

The  goal  of  Connecticut  microcomputer  in 
designing  the  uMAC  SYSTEMS  is  to  produce  easy  to 
use,  low  cost  data  acquisition  and  control  modules  for 
small  coinputers.  These  acquisition  and  control 
modules  will  include  digital  input  sensing  (e.g. 
switches),  analog  input  sensing  (e.g.  temperature, 
humidity),  digital  output  control  (e.g.  lamps,  motors, 
alarms),  and  analog  output  control  (e.g.  X-Y  plotters, 
or  oscilloscopes). 

Connectors 

The  AIM  16  requires  connections  to  its  input  port 
(analog  inputs)  and  its  output  port  (computer  inter- 
face). The  ICON  (Input  CONnector)  is  a  20  pin, 
solder  eyelet,  edge  connector  for  connecting  inputs  to 
each  of  the  AIMie's  16  channels.  The  OCON  (Output 
CONnector)  is  a  20  pin,  solder  eyelet  edge  connector 
for  connecting  the  computer's  input  and  output  ports 
to  the  AIM  16. 

The  MANMODl  (MANifold  MODulc)  replaces 
the  ICON.  It  has  screw  terminals  and  barrier  strips  for 
all  16  inputs  for  connecting  pots,  joysticks,  voltage 
sources,  etc. 

CABLE  A24  (24  inch  interconnect  cable)  has  an 
interface  connector  on  one  end  and  an  OCON 
equivalent  on  the  other.  This  cable  provides  connec- 
tions between  the  uM.ACSYSTEMS  computer  inter- 
faces and  the  AI.M  16  or  XPANDRl  and  between  the 
.XPANDRl  and  up  to  eight  AIM  16s. 


Analog  Input  Module  . 

The  AIM  16  is  a  16  channel  analog  to  digital  convener 
designed  lo  work  with  most  microcomputers.  The 
.MM  16  is  connected  to  the  host  computer  through  the 
computer's  8  bit  input  port  and  8  bit  output  port,  or 
through  one  of  the  uM.AC  SYSTEMS  special  inter- 
faces. 

The  input  voltage  range  is  0  to  5.12  volts.  The  in- 
put voltage  is  converted  to  a  count  between  0  and  255 
(00  and  FF  hc,\).  Resolution  is  20  millivolts  per  count. 
Accuracy  is  0.5^o  ±   I  bit.  Conversion  time  is  less 
than  100  microseconds  pet  channel.  All  16  channels 
can  be  scanned  in  less  than  1.5  milliseconds. 

Power  requirements  are  12  volts  DC  at  60  ma. 

POWl 

The  POWl  is  the  power  module  for  the  AIM  16.  One 
POWl  supplies  enough  power  for  one  AIM16,  one 
MANMODl,  sixteen  sensors,  one  XPANDRl  and  one 
computer  interface.  The  POWl  comes  in  an  American 
version  (POWla)  for  1 10  VAC  and  in  a  European  ver- 
sion (POWIe)  for  230  VAC. 


^■^    TEMPSENS 


This  module  provides  two  temperature  probes  for  use 
by  the  AIM  16.  This  module  should  be  used  with  the 
MANMODl  for  ease  of  hookup.  The  MANMODl 
will  support  up  to  16  probes  (eight  TEMPSENS 
modules).  Resolution  for  each  probe  is  \°V. 


Remote  Controller- 
Clock  and  Calendar 

AN  INEXPENSIVE  CONTROL 
SOLUTIOtN  FOR 
HOME  SECURITY  •  ENERGY  CON- 
SERVATION •  GREENHOUSES 

•  ENVIRONMENTAL  CONTROL 

•  INDUSTRIAL  CONTROL 

•  LABORATORIES 

SUPER  X-10  MOD  SPECS 

1.  Remote  controller 

Controls  up  to  256  different  remote  devices  by  sen- 
ding signals  over  the  house  wiring  to  remote 
modules.  Uses  I3SR  remote  modules  available  all 
over  the  USA  (Sears,  Radio  Shack,  etc.).  Does  not 
require  BSR  control  module.  Does  not  use  sonic 
link. 

2.  Clock/calendar 

Time  of  day  -  hours,  minutes,  seconds 
Dale  -  month,  day  -  automatically  corrects  for 
28,2y,.3()  and  3!  day  months.  Day  of  the  week. 
.1.  Digital  inpui/oiitputs 

8  inputs  -  TTL  levels  or  switch  closures. 

Can  be  used  as  a  trigger  for  a  stored 

sequence, 
8  outputs  -  TTL  levels 

Power  supply  included  I  lOVAC  only, 

XPANDRl 

The  XP,'\NDRl  allows  up  to  eight  Input/Output 
modules  to  be  cnnnected  to  a  computer  at  one  time. 
Ihe  XPANDRl  is  connected  to  the  computer  in  place 
of  the  AIM  16  or  MO  MOD.  Up  lo  eight  AI.MI6s  or 
seven  Aim  16s  and  one  XIO  MOD  are  then  connected 
to  each  of  the  eight  ports  provided  using  a  CABLE 
A24  for  ctich  module. 


For  your  convenience  the  A1M16  and  the  .XIO  MOD  come  as  part  of  a  number  of 
sets.  The  minimum  configuration  for  a  usable  svstem  is  the  .MM16  Starter  Set  I 
which  includes  one  .MM16,  one  POWl,  one  ICON  and  one  OCON.  The  .A1M16 
Starter  Set  2  includes  a  MANMODl  in  place  of  the  ICON.  The  minimum  configura- 
tion for  a  usable  svstem  is  the  .XIO  MOD  Starter  Set  which  includes  one  XIO  MOD, 


one  ICON  and  one  OCON.  These  sets  require  that  you  have  a  hardware  knowledge 
of  your  computer  and  of  computer  interfacing. 

For  simple  plug  compatible  systems  we  also  offer  computer  imerfaces  and  sets 
for  many  computers. 


AIM  16  179.00 

SUPER  XIO  MOD  1 1 10  VAC  only) 249.00 

PO\STa  (POWer  modulc-1 10  VAC) 14.9S 

POWIe  (POWcr  moduIe-230  VAC) 24.9S 

ICON  (Input  CONnector) 9.95 

OCON  (Output  CONnector) 9.95 

MANMODl  (MANifold  MODule)  59.95 

CABLE  A24  (24  inch  interconnect 

cable)  19.95 

XPANDRl  (allows  up  to  8  Input  or 
Output  modules  to  be  connected  to  a 

computer  at  onetime) 59.95 

TEMPSENS2P1  (two  temperature  probes, 

-lO'F  to  160°F) 69,95 

LIGHTSENSIPI  (light  level  probe) 89.95 

The  following  sets  include  one  A1MI6. 
one  POWl,  one  OCON  and  one  ICON. 

AIM  16  Starter  Set  la  (1 10  VAC) 189.00 

AIM16  Starter  Set  le  (230  VAC) 199.00 

All  prices  and  spcciricalions  subject  lo  change  without 
[lotict.  Our  Jfl-day  money  back  guarantee  applies. 


The  following  sets  include  one  AIMI6. 

one  POWl,  one  OCON  and  one  MANMODl. 

AI.MI6  Starter  Set  2a  (1 10  VAC) 139.00 

AI.MI6  Starter  Set  2e  (230  VAC) Z49.00 

The  following  modules  plug  Into  their  respective 
computers  and,  when  used  with  a  CABLE  A24, 
eliminate  the  need  for  custom  wiring  of  the  computer 
interface. 

PETMOD  (Commodore  PET) 49.95 

KIMMOD  (KLM.SYM)  39.95 

APMOD  (APPLE  II) 59.95 

TRS-80  .MOD  (Radio  Shack  TRS-80) 59.95 

AiM65  -MOD  (AIM  65)  , 39,95 

The  following  sets  include  one  A1MI6,  one  POWl,  one 
M.ANMODI.  one  CABLE  A24  and  one  computer  inter- 
face module 
PETSETIa  (Commodore  PET  - 

1 10  VAC) 295.00 

PETSETIe  (Commodore  PET  - 

230  VAC! 305.00 


KIMSETla  (KIM.SYM.A1M65  - 

1 10  VAC) 285.00 

KlMSETIe  (KIM,SVM,AIM65  - 

230  V.AC) 295.00 

APSETIa(APPLE  II  -  1 10  VAC) 295.00 

APSi;Tic(APPLE  II  -  230  VAC) 305.00 

TRS.aO  SETIa  (Railio  Shack  TRS-RO  - 

1 10  VAC) _ 295,00 

TRS-80  SETle(Radio  Shack  TRS-80  - 

230  VAC) 305.00 

AIM65  SETla(AIM65-l  10  VAC) 285.00 

AIM65  SETlc(AIM65-230  VAC) 295.00 

The  following  sets  include  one  XIO  MOD,  one 
CABLE  .*\24,  one  ICON  and  one  conipuler  interface 
module. 

PrTSI-T2(Commoaorc  PET) 295.00 

KIMSF  r2(KIM,SV.M) 285,00 

AI'SI-:  r2l  APPLE  III   295.00 

TRS-KO  SEf2  (Radio  Shack  TRS-80) 295.00 

AIM65  SnT2  (AIM651 285.00 

SUPER  XIO  MOD/XPANDRI  SET2  (if  you  alre.idy 
have  a  SE  IT) 295.00 


Printer  And  Communication  Interfaces  For  The  CBM/PET 


SADI   For  Serial 

Two-way 

Communication, 

Parallel 

Printers, 

and  Serial 

Printers 


ADA1600  •  For  Parallel  NEC 
and  Centronics  Standard  Printers 


SAD!  -  The  microprocessor  based  serial  and  parallel  interface  for  ihe 
Commodore  PET,  SADI  allows  you  id  conned  your  PET  lo  parallel 
and  serial  primers.  CRT's,  modems,  acoustic  couplers,  hard  copy  ter- 
minals and  other  computers.  The  serial  and  parallel  ports  are  indepen- 
dent allowing  the  PET  to  communicate  with  both  peripheral  devices 
simultaneously  or  one  at  a  time.  In  addition,  the  RS-232  device  can 
communicate  with  the  parallel  device. 
Special  Features  for  the  PET  interface  include: 

Conversion  to  true  ASCII  both  in  and  out 

Cursor  controls  and  function  characters  specially  printed 

Selectable  reversal  of  upper  and  lower  case 

Addressable  -  works  with  other  devices 
Special  Features  for  the  serial  interface  include: 

Baud  rate  selectable  from  75  to  9600 

Half  or  full  duplex 

32  character  buffer 

X-ON,  X-OFF  automatically  sent 

Selectable  carriage  return  delay 
Special  Features  for  the  parallel  interface  include: 

Data  strobe  -  either  polarity 

Device  ready  -  either  polarity 

Centronics  compatible 
Complete  with  power  supply,  PET  IEEE  cable,  RS-232  connector, 
parallel  port  connector  and  case.  Assembled  and  tested. 

SADIa(llOVAC)S295 

SADIe  (230VAC)  $325 


The  ADAIMXl  is  a  low  cost  easy  to  use  interface  for  the  Commodore  Computers,  ll  allows  the  PET  and  CBM  computers  to  use  standard  Centronics  type  printers  (in- 
cluding the  NEC  5530)  for  improved  quality  printing.  The  ADAI600  has  a  mo  foot  cable  which  plugs  into  the  PET  IEEE  port.  Another  IEEE  card  edge  connector  is 
provided  for  connecting  disks  atid  other  peripherals  to  the  PET.  The  ADA1600  is  addressable  and  does  not  tie  up  the  bus.  The  address  is  switch  selectable.  A  four  foot 
cable  with  a  standard  36  pin  Centronics  connector  is  provided.  A  sw  Itch  selects  upper.'lower  case,  upper/lower  case  reversed  (needed  for  some  Commodore  machines) 
and  upper  case  only  for  clearer  program  listings.  Works  with  WORDPRO,  BASIC  and  other  software.  No  special  programming  is  required.  The  case  measures  3  1/2  \ 
5  3/4  inches.  Comes  complete,  assembled  and  tested,  with  case  and  cables.  Power  is  obtained  from  the  printer  or  an  external  power  supply  mav  be  u.sed.  Retail  price 
for  the  ADAI600  is  S129. 


ADA1450  •    Serial  Printer  Adapters 


The  ADA145()  is  a  low  cost,  easy  to  use  serial  interface  for  the  Commodore  Computers.  It  allows  the  PET  and  CBM  computers  to  use  standard  serial  printers  for  im- 
proved qualitv  printing.  The  ADA1450  has  a  two  foot  cable  which  plugs  into  the  PET  IEEE  port.  Another  IEEE  card  edge  connector  is  provided  for  connecting  disks 
and  other  peripherals  to  the  PET.  The  ADA1450  is  addressable  and  does  not  tie  up  the  bus.  The  address  is  switch  selectable.  A  six  foot  RS-232  cable  is  provided  with  a 
DB25  connector.  Pin  3  is  data  out-  Pins  5,6  and  8  act  as  ready  lines  to  the  printer.  Pins  4  and  20  act  as  ready  lines  from  the  printer.  These  lines  can  be  switched  for 
tion-standard  printers.  Baud  rate  is  selectable  to  9600  baud.  A  switch  selects  upper/lower  case,  upper/lower  case  reversed  (needed  for  some  Commodore  machines)  and 
upper  case  onlv  for  clearer  program  listings,  Works  with  WORDPRO.  BASIC  and  other  software.  No  special  programming  is  required.  The  case  measures  3  1/2  .1  5 
3/4  inches.  Comes  complete,  assembled  and  tested,  with  case,  cables,  power  supply  and  software  on  cassette  for  graphing  functions,  formatting  data  etc.  The  ADAI450 
has  a  female  DB25  connector  at  the  end  of  the  RS-232  cable  for  most  standard  printers.  The  ADA1450N  has  a  iTiale  DB2!  at  the  end  of  the  RS-232  cable  for  the 
DIABLO  serial  printers.  Retail  price  for  the  .ADA1450  or  1450N  is  S149. 

ADA730  Parallel  •  For  the  Centronics  730  and  737  Printers 

The  ADA73()  is  a  low  cost  easy  to  use  interface  for  the  Commodore  Computers,  It  allosss  the  PET  and  CBM  computers  to  use  Centronics  type  730  and  737  printers. 
The  ADA730  has  a  two  foot  cable  which  plugs  Into  the  PET  lEEl;  port.  Another  IEEE  card  edge  connector  is  provided  for  connecting  disks  and  other  peripherals  to 
the  PHT.  The  ADA7.30  is  addressable  and  does  not  tic  up  tlie  bus.  The  address  is  switch  selectahle,  A  cable  with  a  36  pin  card  edge  connector  is  provided.  A  switch 
selects  upper/lower  coase,  upper/lower  case  reversed  (needed  for  some  Commodore  machitres)  and  upper  case  only  for  clearer  program  listings.  Works  with  WORD- 
PRO, B.^SIC  and  other  software.  No  special  programming  is  required.  The  case  measures  3  1/2  \  5  3/4  inches.  Comes  complete,  assembled  and  tested,  with  case  and 
cables.  Power  is  obtained  from  the  printer  or  an  e\ternal  power  supply  may  be  used.  Retail  price  for  the  AD,*\  is  SI29. 


QUANTITY      DESCRIPTION        PRICE    TOTAL 


Word  Processor 
Program  • 

PET  Word  Processor-  On  tape  - 

$39.50,  On  disk  -  49.50 

For  8K  Pets  29.50 

For  16K  and  32K  Pets  39.50 

Compose  and  print  letters,  flyers, 

ads,  manuscripts,  etc.  Uses  disk  or 

tape.  30  page  manual  included. 


ADA400 
RS-232 
To  Current 
Loop 
Adapter 


SUBTOTAL 


Handling  and  shipping  —  add  per  order 


$4.00 


Foreign  orders  add  Wit  for  AIR  postage 
Conn,  residents  add  7%  sales  lax 


TOTAL  ENCLOSED 


NAME    

COMPANY 
ADDRESS 


CITY  _ 
STATE 


VISA  O  M/C  0  Expiration  date. 
Card  number 


ZIP. 


Mention  this  magazine  and  deduct  2%  from  the  TOTAL 


ADA4005  -  Soider  Pads  24.50 
ADA400B  •  Barrier  Strips  with  screw 
terminals  29.50 


RS-232  to  current  loop  adapter  (ADA  400). 

129.50 

Two  circuits  -  I  each  direction.  Run  an  RS-232 

device  off  a  computer's  teletype  port  or  vice 

versa.  Optoisolated. 

In  the  US  order  from:  Connecticut  Microcomputer,  Inc. 
34  Dei  Mar  Drive  Brooltfield.  CT  06804  <I03)  775-4595 
In  Canada  order  from:  Batteries  Included,  LTD 
71  McCaul  St.  F6  Toronto,  Canada  M5T:X1  (416)596-1405 


Connecticut  microcomputer,  Inc. 

34  De)  Mar  Drive.  Brookfield,  CT  06804 
203  775-4595  TWX:  710  456-0052 
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Resolving 
Applesoft  and 
Hires  Graphics 
IVIemory 
Conflicts 

Jeff  Schmoyer 

This  article  will  attempt  to  divulge  solutions  to 
memory  usage  conflicts  that  can  occur  when  an 
Applesoft  program  becomes  large  enough  to  start 
taking  up  residence  in  a  Hires  screen  page.  Of 
course  the  problems  only  appear  when  a  program 
utilizing  Hires  graphics  is  executed.  Throughout  this 
article,  numbers  will  be  used  in  both  decimal  and 
hexadecimal  (base  16).  Hexadecimal  numbers  are 
represented  with  a  dollar  sign  ($)  preceding  them, 
i.e.  $800. 

First,  it  is  necessary  to  understand  the  memory 
layout  of  the  region  of  RAM  with  which  we  are  con- 
cerned. Applesoft  programs  may  reside  anywhere  in 
memory  from  $800  to  $BFFF  in  a  48K  Apple  II.  If  a 
disk  is  being  used,  the  top  boundary  will  be  lower, 
generally  19600.  The  top  boundary  is  not  really  im- 
portant to  this  duscussion  so  it  will  be  referred  to  as 
the  top  of  memory.  It  makes  no  difference  where  it  is. 

The  two  Hires  screens  arc  in  fixed  positions  in 
memory,  the  first  located  from  $2000  to  $3FFF,  and 
the  second  from  $4-000  to  $5FFF.  Figure  1  is  a  map 
demonstrating  what  is  known  so  far. 

As  may  be  seen  in  the  drawing,  if  an  Applesoft 
program  is  confined  to  the  area  from  $800  to  $1FFF, 
there  is  no  conflict.  This  allows  6K  of  program 
space. 

Now  it's  time  to  introduce  another  variable, 
variables!  Not  only  does  the  program  itself  take  up 
space,  but  as  variables  are  allocated  in  the  program, 
they  too  have  to  exist  in  memory. 

String  variables  are  no  problem.  They  allocate 
space  from  the  top  of  memory  down.  Plenty  of 
unused  .space  is  available  in  this  region. 

Simple  variables  and  numeric  and  string  arrays 
on  the  other  hand,  start  at  the  end  of  the  program 
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Figure  1:  Partial  Memory  Map 

and  move  up  through  memory.  If  there  are  enough 
of  them,  they  will  cruise  right  into  the  Hires  page.  If 
this  happens,  whenever  the  Hires  screen  is  altered  by 
an  HGR  or  some  other  command,  the  variables  in 
the  screen  space  will  be  changed  or  erased! 

At  this  point  it  can  be  seen  that  there  is  6K  of 
memory  available  for  the  program  and  simple 
variables  and  arrays  altogether.  Now  the  space  is 
starting  to  get  tight. 

The  first  solution  that  comes  to  mind  is  simply 
to  switch  screens  and  use  the  second  graphics  page 
instead  of  Hires  page  1 .  That  will  free  up  an  addi- 
tional 8K  of  memory  yielding  4K  total. 

This  is  not  really  a  bad  way  to  go  except  that 
some  Hires  features  are  not  fully  supported  for  the 
second  screen,  such  as  the  mixed  text  and  graphics 
mode,  For  Hires  page  2,  the  four  lines  of  text  at  the 
bottom  are  always  filled  with  garbage.  (The  lines  are 
not  actually  full  of  garbage  but  that  will  have  to  be 
considered  in  a  future  article.)  There  is  also  the 
possibility  of  needing  both  Hires  screens  in  the  pro- 
gram for  animation  or  some  other  purpose.  So  this 
solution  may  not  be  totally  acceptable. 

One  acceptable  solution  deals  solely  with  the 
variables.  If  it  can  be  determined  that  the  program 
itself  does  not  infringe  on  the  Hires  territory,  the 
variables  may  be  dealt  with  separately.  This  deter- 
mination may  be  made  by  loading  the  questionable 
program,  entering  HGR,  entering  TEXT,  and  then 
listing  the  program.  (Make  sure  the  program  has 
been  saved  somewhere  first.)  If  the  end  of  the  pro- 
gram is  still  intact,  the  program  fits  in  the  room 
available.  If  it  is  gone  then  move  directly  to  the  next 
solution.  This  one  will  not  do  it. 

If  the  program  fits  and  the  variables  do  not,  the 
variables  may  be  easily  moved  to  another  region  of 
memory.  To  do  this,  as  the  first  line  of  the  Applesoft 
program  enter  0  LOMEN:  16384.  This  line  must  be 
executed  before  any  variables  are  allocated.  In  this 


W-tliify^ 


tS  PROUD  TO  ANNOUNCE  A  NEW  ADDITION 

TO  OUR  FAMILY! 


(Formerly  Superscript) 


Superscribe  is  the  most  powerful  and  easiest  to  use  Word  Processor  available  for  your  Apple  II  or  II  Plus 
computer.  Besides  leaping  tall  buildings  in  a  single  bound  it: 


•  Gives  true  upper/lower  case  text  on  your  screen  with  no  ad- 
ditional hardware  whatsoever. 

•  Works  with  documents  larger  than  the  amount  of  memory  in 
your  Apple  -  transparently  to  youl 

•  Edit  not  only  letters  but  also  any  text  or  binary  tile,  or  even 
basic  programsl 

•  Automatically  generates  up  to  4  separate  indices  for  your 
document! 

•  Save  typing  time  through  a  unique  ability  to  designate  specified 
keys  as  commonly  used  words,  phrases  or  even  commands! 

•  Globally  search  for  or  replace  character  strings. 


•  Superscribe  has  a  built-in  instruction  capability  such  that  if 
you  forget  how  to  use  a  command  and  the  manual  is  not  close 
by  -  you  may  simply  ask  Superscribe! 

•  Supports  multiple  disk  drives! 

•  Will  support  alternate  character  sets. 

•  Produces  form  letters  using  address  files  easily! 

•  Supports  the  shift  key  modification  if  made  to  your  Apple. 

•  Lets  you  work  with  your  text  on  a  screen  at  a  time  basis  - 
reducing  typos  and  allowing  you  to  see  your  document  as  you 
edit  it. 

•  Works  with  any  printer! 

•  Supports  the  language  card  or  any  16K  expansion  Ram  card 
to  keep  more  of  your  document  readily  available  m  memory. 


Superscribe  is  100%  machine  language  and  requires  only  a  48K  Apple  II  or  II  Plus  with  a  disk  drive.  It  may  be 
purchased  through  your  local  computer  store  or  direct  from  us  by  sending  $89.95  plus  $2.50  to  cover  shipping 

ON-LINE  SYSTEMS  -  36575  Mudge  Ranch  Road  -  Coarsegold,  CA  93614  -  209-683-6e58  COD    Master  Charge  or  Visa  accepted 
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way  variables  are  stored  above  Hires  page  1  and  out 
of  the  way.  If  both  screens  usage  are  required,  0 
LOMEN;24576  may  be  alternately  entered  to  start 
variable  allocation  above  screen  2.  Be  sure  to  check 
that  the  additional  program  line  did  not  extend  the 
program  past  the  Hires  boundary. 

If  the  program  itself  is  too  large  for  the  available 
space,  it  must  be  moved  to  a  more  roomy  area  of 
memory,  in  this  case  above  the  Hires  pages.  There 
are  two  page  zero  locations  which  control  where  an 
Applesoft  program  starts,  $67  and  $68.  By  altering 
these  locations  and  reloading  the  program,  it  can  be 
run  from  the  new  location.  These  alterations  may  be 
made  from  the  direct  mode  or  by  a  startup  program. 
As  long  as  Applesoft  is  not  reinitialized  the  changes 
will  remain  in  effccu 

In  reality  only  location  $68  in  page  zero  need  be 
changed  since  $67  will  be  set  to  1  in  any  case.  The 
necessary  poke  is  POKE  104,96.  104  translates  to 
location  $68,  while  the  96  in  hex  is  $60,  This  is  the 
high  order  byte  of  the  new  program  starting  address, 
$6001.  Alternatively  POKE  104,64  may  be  used  to 
locate  the  program  at  $4001.  This  operation  has  set 
up  the  new  address  for  the  program  to  be  loaded  and 
run  from.  For  the  programs  to  execute  correctly  at 
the  new  location,  one  other  poke  is  necessary.  The 
location  preceding  the  program  must  be  set  to  zero. 
This  would  be  $6000  for  the  program  at  $6001  or 
$4000  for  the  program  at  $4001.  POKE  24576,0  or 
POKE  16384,0  respectively  will  accommodate  this 
change  for  programs  at  $6001  and  $4001. 

After  the  program  is  moved,  a  'dead  zone'  is  left 
in  memory  from  $800  to  $1FFF.  Neither  the 
program  nor  any  of  its  variables  will  use  this  space. 
Its  best  use  would  be  for  machine  language  routines 
and  tables. 

To  reiterate,  for  a  program  to  load  and  run 
above  Hires  page  I,  POKE  104,64:  POKE  16384,0 
is  necessary.  For  a  program  to  load  and  run  above 
Hires  page  2,  POKE  104,96:  POKE  24576,0  is 
necessary. 

Remember,  the  program  will  not  actually  be 
moved  by  this  operation.  Only  programs  loaded  and 
run  after  this  point  will  be  above  the  Hires  screen. 
Also,  reinitialization  of  Applesoft  will  reset  the 
pointers  to  $800.  Setting  LOMEM  as  with  the 
previous  technique  is  not  necessary  and  should  not 
be  done. 

To  recap,  three  techniques  to  avoid  memory 
conflicts  with  Applesoft  and  the  Hires  screens  were 
outlined.  The  first  is  to  use  Hires  page  2  instead  of 
Hires  page  1 .  The  second  is  to  move  the  simple 
variables  and  arrays  out  of  the  way  with  the 
LOMEM  command.  The  third  is  to  change  the  pro- 
gram start  pointers  to  reset  the  program  load  and 
run  point  above  the  Hires  pages.  There  arc  other 
ways  to  accomodate  the  screens  but  these  few  should 
suffice  in  most  cases.  © 
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Bugs  in  your  Apple? 

DDT 

Disco-Tech's  Disc  Drive  Timer  program 

zaps  disc  drive  problems! 


CORRECT 
300 


2S7.0D  i^^aao        itint  ■  loi  oo  soz.ao  30300 

iliiiii  II  ilii  II  III  iilii iiliii ill 


Analyze  disc  drive  motor  speed  on  a  routine  basis  with 
an  adjustable  real-time  speedometer.  Accurate  to  one- 
tenth  of  oner. p.m.  out  of  300  r. p.m. 
Fine-tune  disc  drive  motor  speed  yourself.  All  you  need 
is  DDT,  two  screwdrivers,  and  five  minutes'  time. 

d>On9S  Engineering      Business 

H*^"  Posii„ii<i  Architecture     Utilities 

Cililoiniari'idenlsaJti  t>'fi  tax  SurVeuina 

Disketta  &  complete  manual 

Also  available  for  TRS-80  Model  I. 

To  order  or  for  more  information, 
write  or  call 


microcomputer 
products 
a  division  of 
Morton  Technologies,  Inc. 

1150  Coddingtown  Center 

P.O.  Box  11129  •  Santa  Rasa,  CA  95406 

707/523-1600 

•••••••••••••••• 


LOOKIII 

AVANT-GARDE  CREATIONS  has  SOFTWAREr 

EDUCATION 

ART/DESIGN 

GAMES . 

BUSINESS^ 

UTILITIES 

SELF  TRANSFORMATION 

LOOKAGAINIII 

We  have  the  following  and  MORE!: 
5  Great  Games!  Animal  Bingo,  Jungle  Safari,  SpWre  Defense, 
Sky  Watcher,  Air  Traffic  Controller  S29.95  (or  $9.95  each) 

S  More  Great  GamesI  Deep  Sea  Treasure,  Mystery  Code. 
Depth  Charge,  The  Mine  Fields  of  Normalcy,  Turn  'Em  Loose 

S29.95  (or  $9.95  each) 
The  Malline  Label  &  Filing  Systen  Filing,  label-making, 
binary  sort,  dynamic  sorting,  directory,  quick-find,  more!  SZ4.95 
Sentence  Dianramniing  Educational,  grades  6-12  $19.95 
Action  Sounds  &  Hi-Res  Scrolling  Designed  to  give  your 

S15.95 
utilities 
$15.95 

$19.95 
SI  9.95 

■•...(mprcsslu<r...Mris/y(jig...In(creitlng.../i,<iJ-'  Peelings  (The  Magnzine  of  Softujare 

Reviews) 

"Truly  dljjerenl... unique. ..Ihe  program  Is  an  enjayab)e  one..,cule...h€ry  intereattng... 

new. ..nice. ..a  good  uatue/"  Apple  Orchard  (Winter) 

Demo  Disk  I  Some  of  our  best  stuff  $9.95 

Demo  Disk  II  More  of  our  best  $9.95 

All  of  our  software  Is  written  in  Applesoft ' ,  48K,  disk 

AVANT-GARDE  CREATIONS  dealer  inquihies  invited 

P.O.  Box  30160  V!SA/MASTERCARD 

Eugene.  OR  97403  Dept.  CM 
(503)  345-3043 

{12pm-6pm  7  days  a  week)     'Appleisalrademarlioi  Apple  Compuler.  Inc. 


program  the  excitement  of  action  &  sound 

Super  Draw  &  Write  Fonts,  drawing,  and  useful 

Super  Shape  Drawl  The  best  system  yet,  it  works! 

...creates  shape  tables  like  a  dream... 

The  Creativitv  Packase  Draw,  write  poetry,  music 
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16KRaiii 
Expansion 

Board  for  the 

Apple  II* 

$195.00 

•  expands  your  48K  Apple  to 
64K  of  prosrammable 
memory 

•  works  with  Microsoft  Z-80 
card,  Visicalc,  LISA  ver  2.0 
and  other  software 

•  eliminates  the  need  for  an 
Applesoft*  or  Inteser  Basic 
ROM  Card 

•  switch  selection  of  RAM  or 
mother  board  ROM 
lansuage 

•  Includes  installation  and  use 
manual 

•  fully  assembled  and  tested 


»Visa  and  MasterCard  accepted 
Shippins  and  handling  will  be  added  unless 

^^^^       the  order  is  accompanied  by  a  check  or 
^22^_       money  order 

N.C.  residents  add  4%  sales  tax 

*Apple  II  and  Applesoft  are  trademarks  of  Apple 
Computer,  Inc. 


ATOnOMED^ 


M  INCORPORATED 

v4  P.O.  Box  19144 

Greensboro,  NC  27410 
(919)  852-1482 


>■* Formerly  Andromeda  Computer  Systems 
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Fill  The  Screen  With  Your  Message:  Generating 
Large  Multi-Colored  Characters  Using  Apple 
Low- Resolution  Graphics 


Francis  A.  Harvey 
Rosonn  W,  Collins 
Theodore  C.  Hines 

SchocI  of  Lciucotiori 

University  of  North  Coiolmo  ot  Greensboio 

Greensbcrc.  North  Carolina  27412 

Programs  written  by  beginning 
programmers  can  often  be 
distinguished  from  more  elaborate 
"commercial"  programs  by  the 
fact  that  the  commercial  programs 
make  such  extensive  use  of  color 
and  graphics.  Computers  such  as 
the  Apple  and  Atari  have  very 
good  graphics  capability,  but  many 
users  lack  the  time  or  programming 
background,  or  both,  to  take  full 
advantage  of  these  capabilities.  As 
a  result  their  programs,  while  they 
may  be  carefully  designed  and  in- 
teresting, lack  the  pizzazz  that 
children  expect  from  computers  as 
a  result  of  their  experiences  with 
commercial  programs  and  com- 
puter games  at  home  and  in  game 
rooms. 

As  part  of  a  series  of  utilities 
of  this  kind,  we  have  developed  a 
set  of  subroutines  in  Applesoft 
which  will  display  the  characters  in 
any  string  on  the  screen  as  large, 
colorful  letters.  With  these 
subroutines  program  instructions, 
prompts,  positive  reinforcement, 
and  negative  responses  to  user  in- 
put can  look  just  like  those  in 
"real"  computer  games.  Very  little 
modification  of  an  existing  program 
is  required  to  convert  screen  output 
to  this  form. 

Each  character  is  defined  (with 
a  combination  of  PLOT,  VLIiSJ, 
and  HLIN  commands)  on  a  matrix 
which  uses  seven  blocks  in  the  ver- 
tical dimension  and  which  varies  in 
width  depending  on  the  shape  of 
the  character.  With  the  character 
set  defined  in  this  way,  each  line  of 
text  can  have  between  six  and  nine 
characters,  and  a  total  of  four  lines 
of  text  can  be  displayed.  Each  let- 
ter is  approximately  one-fifth  as 


10 
20 

40 
50 
66 
65 
70 
■30 
90 


REM 
REH 

REi 

REM  

REM 

REH  ~ 

REM 

HOME  : 
REM  


—  LETTER     HATCH     

~  le-^zez-ee  uersion— 

BV        


-  FRANCIS  fl.    HflRUEV  - 

-  ROSflHN  ».    COI_LiNS  - 
&  TtCODORE  C.    HIHES  - 

■  C13PVRI8HT   1338  

GR  :   80SUE  5626 
TITLE  Pfl6E 

V  =  3:R$  =  "HfiTCH":    SOSUB  6016 


109  V  =  V  +  12: fi*  =  "THE":  SOSUB  6010 

110  V  =  V  +  12:fi*  =  "LETTERS":  60SUB  6016 
128  PRINT  :  PRINT  :  PRINT 

136  FDR  I  =  1  TO  1000:  NEXT  I 

141  PRINT  "BV       FRfltCIS  fl.  HflRfJEV" 

142  PRINT  ■'         ROSflNN  H.  COLLINS" 

143  PRINT  "         THEODORE  C.  HINES" 

145  FCtF:  I  =  1  TO  2509:  NEl'T  I 

146  PRINT  :  PRINT  :  PRINT 

160  fi*  =  "CDPVRI6HT  OCTOBER  1980":  60SUB  4626 

170  FOR  I  =  1  TO  4900;  NEXT 

180  PRINT  :  PRINT  :  PRINT  :  REH  —CLEAR  TEXT 

199  E  =  5:  REH  FOR  DEHO  RJRPOSES 

200  FEH  :E  IS  NUMBER  OF  ATTEMPTS 

210  REH  USER  INSTRUCTIONS 

220  GR  :  SOSUB  5020 

230  y.  =   0:Y  =  0:  REH  —RESETS  LETTER  POSITION 

240  ftt  =  "I  TYPE":  60SUB  B010 

250  V  =  Y  +  12 

260  m  =   "R":  SOSUB  6018 

279  V  =  V  +  12:fl*  =  "LETTER.":  SOSUB  6810 

280  FOR  I  =  1  TO  5000:  NECT  I:  BR 
299  SOSUB  5920 

30Q  y  ^  3 

319  fl*  =  "VOU  TYPE": 

320  V  =  V  +  9 
330  M  =    "THE  SRHE" 
340  BOSUB  6010 
345  V  =  V  +  3:Rt  =  "LET 
350  FOR  I  =  1  TO  4000: 
368  V  =  V  +  10 

379  Of  =  "REflOV?":  60SUB  6990 

380  HOME 
INPUT  "STRIKE  'RETURN'  HHEH  REflDV."ifl* 


)30SUB  6019 


TER. ":  SOSUB  6989 

NE^T  I 


339 

400 
419 
420 


REM 
REH 
REH 


438  L  = 
440  Ci  = 


450 
460 


BEGIN  HfilN  PROGRfiH 

RND  CI)  *  26  +  1 

CI  +   1:    REH  —COUNTS  LETTERS  TRIED 

INT  (L)  +  64 


GR  :  SOSUB  5920:  SOSUB  6019 


470  Hi  =     CHR*  t:L>: 

480  HOME 

490  PRINT  "TWE  THE  SOME  LETTER.  " 

500  fiET  Bt 

518     REf-! DISABLE  RETURN  KEY 

520      IF     nSC  (B$>  =   13  THEN  596 

530     REH  DISflBLE  SPflCE  BflR 

540     IF     nSC  (B*>  =  32  T>EN  500 

550  V  =  V  +  3 

560  R$  =  B$:  GOSUE  B01& 

FOR  K  =  1  TO  500:  NEXT 

IF  Bt   =  CHR*  (L)  THEN  GGSUB  2610 

IF  B*  <   >  CHR*  <:L>  THEH  MSUB  1018: V 


570 
580 
590 
600 
619 
620 
650 


FOR  I  =  1  TO  2000:  NEXT 


3:  SOTO  500 


IF  CI  •-:  E  THEN  420 
GR  :  GOSUB  5006: Y  =  3 
HOfiE 

B49  R$   =  "THAT'S":  i30SUB  6819 

650  V  =  V  +  12 

iSSO  fit  =   "ALL":    GiDSUB  6010 

670  y  =  Y  +   12 

638  S$  =    "FOR  NOH.":    SOSUB  6919 
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QUALITY  DISK  SOFTWARE 

BACKED  BY  ON-GOING  APPLICATIONS  SUPPORT 

from  SPECTRUM  SOFTWARE 


APPLE  11  ® 

HOME  FINANCE  PAK  I:  Entire  Series  $49.95  ®  ® 

CHECK  BEGISTEfl  AND  BUDGET:  This  comptehensive  CHECKING  ACCOUNT 
MANAGEMENT  SYSTEM  not  only  keeps  complete  records.  II  also  gives  you 
Ihe  analysis  and  control  tools  you  need  to  actively  manage  your  account. 
The  system  provides  routines  tor  BUDGETING  INCOME  AND  EXPENSE, 
AUTOMATIC  CHECK  SEARCH,  and  BANK  STATEMENTRECONCILING.  CRTor 
printer  reports  are  produced  lor  ACTUAL  EXPENSE  vs  BUDGET,  CHECK 
SEARCH  DISPLAY  RECONCILIATION  REPORTand  CHECK  REGISTER  DISPLAY 
by  month  Check  entry  is  prompted  by  user-delmed  menus  o(  slandard 
purposes  and  recipient  codes,  speeding  data  entry  and  reducing  disk 
storage  and  retrieval  time  Six  fields  of  data  are  stored  (or  eacli  check: 
amoLint,  check  no  date  purpose,  recipient  and  TAX  DEDUCTIBLE 
REMINDER.  CHECK  SEARCH  routines  allow  searching  on  any  of  these  data 
fields.  Routines  are  also  provided  tor  CHECK  SORT  by  date  and  check  no.. 
DATA  EDITING  and  Report  Formats.  Up  to  100  checks/mo.  storage 
S39  95 

SAVINGS:  Account  management  system  lor  up  to  20  separate  Savrngs 
accounts  Organizes  liles  and  displays  deposits,  withdrawals  and 
interest  earned  lor  each  account  Complete  records  shown  via  CRT  or 
printer    S14.95 

CREDIT  CAflB:  Get  Control  of  your  ciedil  cards  with  this  program. 
Organizes,  stores  and  displays  purchases,  payments  and  service  charges 
tor  up  to  20  separate  cards  Use  for  credit  cards  or  bank  loans,  CRT  or 
printer  reports    SU  95 

UNIVERSAL  COMPUTING  MACHINE:  S49.95  ® 

A  user  programmable  computing  system  structured  around  a  50  row  x  50 
column  table  User  defines  row  and  column  names  and  equations  forming  a 
unique  computing  machine.  Table  elements  can  be  multiplied,  divided, 
subtracted  or  added  to  any  other  element  User  can  define  repeated 
functions  common  to  row  or  column  greatly  simplifying  table  setup 
Hundreds  ol  unique  computing  machines  can  be  defined,  used  and  stored, 
and  recalled-  with  or  without  old  data,  for  later  use.  Excellent  lor  sales 
forecasts,  engineering  design  analysis,  budgets,  inventory  lists,  income 
statements,  production  planning,  project  cost  estimates-in  short  for  any 
planning,  analysis  or  reporting  problem  that  can  by  solved  with  a  table. 
Unique  curser  commands  allow  you  to  move  to  any  element,  change  its 
value  and  immediately  see  iheeflecl  on  other  table  values  Entire  table  can 
be  printed  by  machine  pages  (user-defined  3-5  columns)  on  a  40  column 
printer. 

COLOR  CALENDAR:  $29.95® 

Got  a  busy  calendar''  Organize  it  with  Color  Calendar.  Whether  its 
birthdays,  appoinlments.  business  meetings  or  a  regular  office  schedule, 
this  program  is  the  perfect  way  to  schedule  your  activities. 
The  calendar  display  is  a  beautiful  HI-RES  coloi  graphics  calendar  of  the 
selected  month  wilh  each  scheduled  day  highlighted  in  color  Using  the 
daily  schedule,  you  can  review  any  day  of  the  monlh  and  schedule  an  event 
or  activity  in  any  one  of  20  time  slots  from  8.00  A.M.  to  5:30  P.M  Your 
description  can  be  up  to  20  characters  long  The  system  will  also  print  out 
hard  copies  on  your  minimum  40-column  printer. 

BUSINESS  SOFTWARE:         Entire  Series  $159.95®® 

MICBDACCOONTAHT:  The  ideal  accounting  system  for  small  businesses 

Based  on  classic  T-accounts  and  double-entry  booking,  this  efficient 

program  provides  a  ledger  journal  for  recording  posting  and  reviewing  up 

to  1.000  transactions  per  month  to  any  one  of  300  accounts.  The  program 

produces  CRT  and  printer  reports  covering: 

Transaction  Journal  Balance  Sheet 

Accounts  Ledgers  Income  and  Expense  Statement 

Includes  a  short  primer  on  Financial  Accounting  Requires  48K  Ram 
549,95 

UNIVERSAL  BUSINESS  MACHINE:  This  program  is  designed  to  SIMPLIFY 
and  SAVE  TIME  for  the  serious  businessman  who  must  periodically 
Analyze,  Plan  and  Estimate.  The  program  was  created  using  our  Universal 
Computing  Machineand  it  is  programmed  to  provide  the  following  planning 
and  forecasting  tools. 

CASH  FLOW  ANALYSIS  SALES  FORECASTER 

PROFORMA  PROFIT  &  LOSS  SOURCE  AND  USE  Of  FUNDS 

PROFORMA  BALANCE  SHEET        JOB  COST  ESTIMATOR 
REAL  ESTATE  INVESTMENT  INVENTORY  ANALYSIS 

Price,  including  a  copy  ol  the  Universal  Computing  Machine  ....  S89-95 


TRS»80 ® 

BUSINESS  CHECK  REGISTER  AND  BUDGET:  Oui  Check  Register  and  Budget 
programs  expanded  to  include  up  lo  50  budgetable  items  and  up  to  400 
checks  per  month.  Includes  bank  statement  reconciling  and  automatic 
check  search  (48K)    S49.95 

ELECTRONICS  SERIES:  Entire  Series  S259.95 

LOGIC  SIMULATOR:  SAVE  TIME  AND  MONEY  Simulate  your  digital  logic 
circuits  before  you  build  them  CMOS.  TTL,  or  whatever,  if  its  digital  logic, 
this  program  can  handle  it  The  program  ts  an  interactive,  menu  driven, 
full-fledged  logic  simulator  capable  of  simulating  the  bit-lime  response  of  a 
logic  network  to  user-specified  input  patterns  II  will  handle  up  to  1000 
gates,  including  NANDS.  NORS,  INVERTERS.  FLIP-FLOPS,  SHIFT  REGISTERS. 
COUNTERS  and  usei-defmed  MACROS.  UP  lo  40  user-defined  random,  or 
binary  input  patterns.  Simulation  results  displayed  on  CRT  or  printer. 
Accepts  network  descriptions  from  l<eyboard  or  from  LOGIC  DESIGNER  tor 
simulation S159.95  (A)0 

LOGIC  DESIGNER:  Interactive  HI-RES  Graphics  program  for  designing  digital 
logic  system  A  menu  driven  series  of  keyboard  commands  allow  you  to 
draw  directly  on  the  screen  up  to  15  different  gate  types,  including  10  gale 
shape  patterns  supplied  with  the  program  and  5  reserved  for  user 
specification.  Standard  patterns  supplied  are  NAND.  NOR,  INVERTER.  EX- 
OR  T-FLOP  JK-FLOP.  D-FLOP  RS-FLOP.  4  BIT  COUNTER  and  N-BIT  SHIFT 
REGISTER  User  interconnects  gates  just  as  you  would  normally  draw  using 
line  graphics  commands  Network  descriptions  for  LOGIC  SIMULATOR 
generated  simultaneously  with  the  CRT  diagram  being  drawn.  $159.95  (A) 

MANUAL  AND  DEMO  DISK:  Instruction  Manual  and  demo  disk  illustrating 
capabilities  of  both  programs 829.95 

MATHEMATICS  SERIES:  Entire  Series  S49.95  (A) 

STATISTICAL  ANALYSIS  1;  This  menu  driven  program  performs  LINEAR 
REGRESSION  analysis,  determines  Ihe  mean  slandard  deviation  and  plots 
the  frequency  distribution  of  user-supplied  data  sets.  Printer.  Disk,  I/O 
routines     519,95 

NUMERICAL  ANALYSIS:  HI-RES  2-Dimensional  plot  ol  any  function 
Automatic  scaling.  At  your  option,  the  program  will  plot  the  function,  plot 
Ihe  INTEGRAL,  plot  the  DERIVATIVE,  determine  the  ROOTS,  MAXIMA. 
MINIMA.  INTEGRAL  VALUE S1995 

MATRIX:  A  general  purpose,  menu  driven  program  for  delermining  the 
INVERSE  and  DETERMINANT  of  any  matrix,  as  well  as  the  SOLUTION  to  any 
set  of  SIMULTANEOUS  LINEAR  EQUATIONS S19-95 

3-D  SURFACE  PLOTTER:  Explore  the  ELEGANCE  and  BEAUTY  of  MATHE- 
MATICS by  creating  HI-RES  PLOTS  of  3-dimensional  surfaces  from  any 
3-variable  equation.  Disk  save  and  recall  routines  for  plots.  Menu  driven  to 
vary  surface  parameters.  Hidden  line  or  transparent  plotting   .  .  .  51995 

ACTION  ADVENTURE  GAMES:       Entire  Series  $29.95  (A) 

RED  BARON:  Can  you  outlly  the  RED  BARON'  This  last  action  game 
simulates  a  machine-gun  DOGFIGHT  between  your  WORLD  WAR  I BI-PLANE 
and  the  barons   You  can  LOOP,  DIVE.  BANK  or  CUMB-and  so  can  the 

BARON  In  HI-RES  graphics S14.9S 

BATTLE  OF  MIDWAY:  You  are  in  command  of  the  U  S,S,  HORNETS'  DIVE- 
BOMBER  squadron.  Your  targets  are  the  Aircraft  carriers.  Akagi.  Soryu  and 
Kaga,  You  must  fly  your  way  through  ZEROS  and  AA  FIRE  to  make  your 

DIVE-BOMB  run.  In  HI-RES  graphics S14.95 

FREE  CATALOG-AII  programs  are  supplied  on  disk  and  run  on  Apple  II 
w  /  Disk  &  Applesoft  ROM  Card  6.  TRS-80  Level  II  and  require  32K  RAM  unless 
otherwise  noted.  Detailed  instructions  included.  Orders  shipped  within  5 
days  Card  users  include  card  number.  Add  S1  50  postage  and  handling 
with  eachorder,  California  residents  add  e'.-ij sales  lax.  Foreign  orders  add 
S5  00  postage  and  handling. 


SPECTRUM  SOFTWARE 

142  Carlow,  P.O.  Box  2084 
Sunnyvale,  CA  94087 
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high  as  the  screen  and  about  one- 
eighth  oi  a  screen  wide. 

Color  can  be  set  within  the 
program  or  randomly  selected  each 
time  a  line  of  characters  is 
displayed.  The  upper-left  corner  of 
the  matrix  is  defined  as  (X,Y),  and 
each  character  is  "drawn"  from 
this  reference  point. 

Each  line  of  characters  is 
passed  to  the  subroutine  as  the 
siring  A$.  An  initial  value  of  X, 
the  horizontal  beginning  point  of 
each  character,  is  calculated  which 
will  center  the  characters  on  the 
line,  and  the  characters  are  drawn 
one  at  a  time. 

The  subroutines  that  draw 
each  character  automatically  incre- 
ment the  value  of  X  the  appro- 
priate number  of  spaces  to  the 
right.  Messages  longer  than  one 
line  (e.g.,  "You  are  sharp!")  can 
be  subdivided;  the  value  of  the 
string  A$  is  set  to  the  contents  of 
each  line,  and  Y  is  inci-ementcd  by 
at  least  nine  before  calling  the 
subroutine  which  centers  and  plots 
the  characters. 

The  sample  program  listed 
demonstrates  two  ways  in  which 
these  techniques  can  be  used.  The 
program,  LETTERMATCH,  was 
developed  to  familiarize  primary 
school  students  with  the  letters  of 
the  alphabet  and  the  computer 
keyboard.  A  randomly  selected  tet- 
ter is  displayed  on  the  screen,  and 
the  user  is  asked  to  type  the  same 
letter.  The  GET  command  is  used 
for  input  and  all  non-letter  keys, 
the  RETURN  key,  and  space  bar 
arc  disabled. 

If  the  student  enters  the  wrong 
letter,  the  computer  responds  with 
a  large  "TRY  IT  AGAIN,"  then 
clears  the  screen  of  the  student's 
response  and  redisplays  the  original 
letter.  The  student  responds  until 
the  correct  letter  is  selected.  When 
the  student  does  enter  (he  correct 
letter,  the  computer  responds 
(again,  in  large,  multi-colored  let- 
ters) with  one  of  five  randomly 
selected  positive  responses,  such  as 
"RIGHT!"  or  "YOU  ARE 
SHARP!".  Each  student  is  a.sked 
to  identify  five  letters  correctly. 


696 

roe 

716 

"30 

736 

749 

745 

750 

76S 

770 

730 

730 

398 

B18 

820 

330 

B40 

S9S 

1909 

1019 

1020 

1030 

104^ 

1950 

leee 

1979 
2008 
2010 
2020 
2930 
2840 
2950 
2068 
2070 
2888 
2098 
2108 
2110 
3098 
3010 
3929 
3830 
3948 
3050 
3060 
4888 
4910 
4828 
4830 
4048 
4^50 
4068 
5908 
5910 
5620 
5838 
5040 
5908 
6810 
S820 
6030 
S848 
6850 
6068 
S079 
6880 
6098 
6188 
6110 
6120 
6125 
6136 
6140 


5150 
3168 
6170 
8130 
5200 

621  e 

6220 


FOR  I   =   1  TO  2080:    NEXT   I 

i3R    :    CiOSUB  5088:    REH  — CI_EflRS  SCREEH 

V  =  3 
flf  =   "SiE^T":    60SIJB  6888 

V  =  V  +   12: f«  =  "PERSON,":    SOSliB  6006 

V  =  V  -^  12:  fl*  =  "Pl-Efl3E. ":  i50SUB  6880 
FOR  I  =  1  TO  2880:  hEXT  I 
PRINT 

PRINT  "TVPE  ";:  FLfiSH  :  PRINT 
PRINT  "STRIKE  ONV  KEV  TO  GO  OH 
SET  Z$:  IF  Z$  <   >  "S"  T>CH  CI 
6R  :  GOSUB  5609: V  =  3 

HOHE 
H$  =  "0K<  ":  I30SUB  6880 

V  =  V  +  i2:ft$  =  -eoooevE- 

I3C3IJB  6008 

V  =  V  +   12: n$  =   "FOR  HOH.":    60SUB  6888 
END 

REH 

REH  SUBROUTINE  FOR  HR0H6  RHSHERS 

V  =  V  +  8 

fit  =   "TRV   IT":    I30SUB  6818 

V  =  V  +  8:R*  =   "OGfllH.":    60SUB  6010 
FOR   I   =   1  TO   1508:    NEXT   I 

V  =   11:    60SLIB  3006 
RETURN 

REH 

REH  SLIBROUTIHE  FOR  RI6HT  SHSHERS 

V  =  V  +   12 

H  =      INT  ■:    RND  CIJ  ♦  5)  +  1 

ON  H  BOTD  2850,2068,2070,2090,2109 
R*  =   "RI6HT!":    i30SUB  6888:    RETURK 
ft*  =  -0K!2:6OSUB  6810:    RETURN 
fl*  =   "VOU  ARE":    S03UB  6818 

V  =  V  -^  B:(W  =  "SHORP!":    60SUB  6818:    RETURN 
m  =   ■■6REflT12:G0SUB  6018:    RETURH 

R*  =  "SUPER!":    60SUB  6010:    f^TlJRH 
REJIJRN 

REH  — BUIMKS  RE5T  OF  SCREEH 
COL0R=  0 
FOR  T  =  V  TO  39 
HLIN  0,39  AT  T 
NEXT 

GOStJB  5820 
RETIJRN 
REH 

REH    KKKKHIIillllllDIHlilim 

REM  CENTERS  RND  PRIKTS 

REH  RESULflR  TEXT 

Z  =  (40  -     LEN  <n*>)  /  2 

HTflB  Z:    PRINT  ft* 

RETURN 

REH 

REH  i!»»i(»»»!(iiiic)»ii(iim« 

REH  — PICKS  RflNDOH  COLOR 

COL0R=      INT  <    RtB  CI)  *   15>  +   1 

RETURN 

REH     xttxtiixixxtixitiinitt 

REH  -LRRK:  PRINT  St«R0UTIIC 

REH  ft*  IS  STRIH6  TO 

f>£.H     BE  PRINTED  

REH CEHTEIK  TEKT— 

K  =     RBS  (20  -     LEN  <fW>  *  2.5> 

rOR  H  =   1   TO     LEH  Cft*) 

IF     flSC  (    HID*  <fl*,H,n) 


*:   NiDRHflL  :   PRINT  "  TO  STOP. 
0:    SR   :    GOTO  388 


32  THEN  X  =  X  +  2 


SOTO  61G0 
GOTO  6166 
6OT0  6168 
60TO  6160 
SOTO  6168 
GOTO  6160 
SOTO  6160 


IF  HID*  <n*,H,l>  =  "?"  TTtEN  BOSUB  8016: 

IF  HID*  (fl*,H,l)  =  "!"  THEN  SOSUB  8088: 

IF  HID*  (B*,H,i>  =  ","  TVEN  60SUB  8138: 

IF  HID*  <:F1*,H,1>  =  ","  THEN  SOSUB  8138: 

IF  HID*  <ft*,H,l>  =  "'■  THEN  SOSUB  8230: 

IF  HID*  <fl*,H,U  =  "i"   THEN  60SUB  3279: 

P  =  RSC  (  HID*  Cfl$,H,n>  -  64 

DM  P  GiDSUB  6208,6270,635e.6420,G49e,656e,6620,670e.675i0,&918,6Se0,69 

00,6950,7010,7070,7138,7198,7270,7368,7448,7480,7530,7598,7650,7700,7 

750 

y.  =  K  +  e 

NEXT 

GDSIB  5820 

RETURN 

REH  PRINTS  LETTER  fl 


PLOT  X  -•■ 
PLOT  X  + 


1,V 


+  1:  PLOT  X  +  3,V  +  I 
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GIFTS  FROM  PROMETHEUS 

NEW  for  APPLE  11 

Advanced  products  at^ 

Down-to-Earth 

PRICES 


DUALSERJALCARD-1 

All  functions  of  two 
independent  serial 
cards  on  one  board- plus 
more.  Provides  Apple  11'*'  users 
with  two  simultaneous  asynchro- 
nous serial  channels.  DSC-1  appears 
as  two  separate  logical  serial  cards  to 
the  Apple  11'^'.  Fully  software 
compatible  with  all  Apple  ll's'^'  and 
Microsoft  software.  2716  EPROM 
used  for  easy  driver  modification.  In 
addition,  the  second  serial  channel 
(>        supports  these  extra  features: 

•  Strapable  DCE/DTE.  •  Secondary 
RS-232  handshake  functions  (DCD, 
DTR,  DSR)  •  Strapable  logical  slot 
location  and  hardware  looks  like  it's  another 
slot.         Order:  PP-DSC-1  @  S1 89.00  each 

DUAL  SERIAL/PARALLEL  CARD-1.  As  with  the  Dual  Serial  Card-1 
(above),  the  Dual  Serial/Parallel-1  provides  Apple  users  with  simultaneous 
use  of  one  full  serial  port  and  one  parallel  port.  Both  ports  strapable  for 
any  Apple  peripheral  slot.  Fully  compatible  with  all  Apple  and  Softcard 
(CP/M)  software.  Drivers  for  serial  interface  and  Centronics  parallel 
interface  are  contained  in  modifiable  industry  standard  EPRON/I.  Serial 
port  is  configured  like  DSC-1 .  Order:  PP-DSP-1  @  $189.00  each. 

MEMORY  EXPANSION  MODULE-1.  Expand  yourApple  lt<^Ho  afull64K 
RAM  system  with  highest  quality  16K  dynamic  RAf^/lS.  Fully  buffered  to 
provide  reliable  operation  -  even  with  fully  loaded  Apples.  Total  compati- 
bility with  Microsoft  Softcard<^VCP/M'^'  and  all  Apple  software.  Supplied 
complete  with  installation  instructions  and  test  program. 

Order:  PP-MEM-1  @  3149.50  each. 

PASCAL  MT+  MEM-1.  A  modular  native  Z-80  code  Pascal  compiler. 
ISO  standard.  Includes  a  MEM-1  (detailed  above).  Have  a  full  Pascal 
compiler  at  half  the  Apple  price.  Requires  a  Microsoft  Softcard'^'  and  two 
disk  drives.  Note  that  the  Pascal  MT+  alone  is  normally  $250.00. 

Order:  PP-PMT-1  @  S299.00  each. 
16K  RAM  ADD-ON  KtTS.  For  TRS-80  and  Apple  ii<^'.  Eight  (8)  full- 
specification  industry  standard  16K  RAMS.  These  are  not  seconds. 

Order:  PP-RAK-16  @  S29.00  each. 

All  Prometheus  boards  are  completely  tested  and  burned-in  prior  to  shipment. 
One-year  warranty  covers  parts  and  labor.  MONEY  BACK  GUARANTEE:  Order 
now  without  risk.  Boards  may  be  returned,  in  good  condition,  after  up  to  10  days 
of  trial  for  a  full  and  prompt  cash  refund.  California:  add  6%  tax;  BART  Counlies, 
6'/2%.  Orders  under  $150,  add  S3.00  postage,  for  tiandling  charge._ 
Freight  allowed  on  orders  over  SI  50.     Dealer  inquiries  invited.  Iwm^l^ 
Quantity  discounts  available.  [      I™ 

PROMETHEUS 

PROMETHEUS  PRODUCTS  INCORPORATED 

4509  Thompson  Ct.  •  Fremont,  CA  94538  •  (415)  791-0266 

Registered  Trade  Marks:  (1)  AppleCompirters.  !nc  (21  McrosofI  Consumer  Products  (3)  Dgiial  Research.  Inc. 
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We  have  found  that  LET- 
TERMATCH  provides  an  ex- 
cellent introduction  to  computers 
for  quite  young  children.  It  can  be 
modified  (for  example,  by  con- 
siderably shortening  the  delay 
loops)  for  use  to  introduce  other 
users  to  computers  and  to  sharpen 
keyboarding  skills  of  users  of  any 
age. 

LETTERMATCH  occupies 
about  6400  bytes  of  memory.  The 
subroutines  which  format  and  plot 
the  characters  (beginning  in  line 
5000)  occupy  about  3700  bytes. 
Thus,  any  Applesoft  program 
which  leaves  3700  bytes  of  memory 
free  when  loaded  can  be  modified 
to  give  large,  multi-colored 
responses  by  merging  these 
subroutines  with  the  existing  pro- 
gram (using  the  Apple 
RENUMBER  program),  making 
minor  changes  in  the  main  pro- 
gram (adding  GR,  selecting  colors, 
etc.),  then  modifying  each  PRINT 
statement  to  use  the  subroutine. 
For  example,  the  line  "200  PRINT 
"VERY  GOOD!"  would  be 
changed  to  "200  A$  .=   "VERY 
GOOD!":  GOSUB  6000." 

The  character  set  as  developed 
includes  the  upper  case  letters  A  to 
Z  and  the  question  mark,  exclama- 
tion point,  comma,  period,  single 
quotation  marks,  and  semicolon. 
The  set  could  easily  be  expanded  to 
include  lower  case  letters, 
numerals,  and  other  punctuation. 
The  program  randomly  selects  the 
color  of  each  line  of  characters. 

Copies  of  LETTERMATCH 
on  diskette  or  cassette  are  available 
from  the  authors  at  the  above 
address  for  the  cost  of  duplication. 
While  we  reserve  all  commercial 
rights  to  these  programs,  we  oiTer 
them  free  to  any  user  for  any  non- 
commercial educational  purpose. 
Other  utilities  of  this  kind  which 
we  have  developed  include  routines 
for  adding  sound  effects  and  music 
to  programs,  additional  graphics 
(such  as  screen  borders),  and 
others.  These  will  a|>pear  in  lat(;r 
issues  of  COMPUTE!  We  hope  (hat 
teachers  and  other  computer  users 
will  find  these  procedures  a  useful 
addition  to  their  program  collection. 


6230 
8240 
S25e 
S268 
6270 
6230 
6290 
6300 
6310 
8320 
6330 
8340 
635P 
8360 
6370 
8380 
6390 
8400 
6410 
6420 
6430 
644e 
6450 
6460 
6476 
6480 
6490 
5500 
6510 
6520 
6530 
6540 
6550 
6560 
6570 
6580 
6590 
6606 
6610 
6620 
6630 
8640 
6850 
6660 
6676 
6680 
6690 
6700 
6710 
6720 
6730 
6740 
6750 
6760 
6770 
S730 
6796 
8300 
5810 
6820 
6830 
6840 
6850 
G360 
6870 
6880 

6390 
6908 
6910 
6920 
6930 
6940 
6950 
6960 
6970 
6980 
6990 
7006 
7810 
7028 
7030 
7040 


ULIN  V  +  2A'  +  6  RT  X  +  4 
HLIN  K.X  +  4  AT  V  +  4 
ULIN  V  +  2,V  +  6  AT  ^: 
RETURN 

REH  PRINTS  B 

i.'LIN  V,V  +  6  AT  X 
HLIN  X,K  +  2  fiT  V 
■rtLIN  X^X  -t-  2  AT  V  +  3 
HLIN  X.y.   +  2  RT  V  +  6 
i.'LIH  V  +  l/i"  +  2  AT  X  ■•-  3 
ULIN  V  +  4,V  +  5  RT  X  +  3 
IF  X  >  0  THEN  X  =  X  - 
REH PRIMTS  C 

ijLiH  v,v  +  6  AT  :-: 

HLIN  X,X  +  3  AT  V  -f  6 

KLIN  A.-A   +  3  AT  V 

PLOT  X  +  3,V  +  1 

PLOT  X  +  3.V  +  5 
>'.  =  X  -   1:  RETURN 

REH  PRINTS  D 

ULIN  V,V  +  6  RT  X 

ULIN  V  +  1,V  +  5  hT  X 

HLIN  X.X  +  2  RT  V 

HLIN  X.X  +  2  RT  V  +  6 
X  =  X  -  1:  RETLtRN 

PRINT  "1799":  EHO 

REH  PRINT<;  E 

ULIH  V,V  -t-  6  AT  X 

HLIN  X,X  +  3  AT  V 

HLIH  X,X  +  2  BT  V  +  3 
-e  3  RT  V  -^  6 


RETURN 


-PRINTS  F 


+  ^ 


HLIH  X,X 
X  =  X  ~  1 

RETURN 

ROH  

ULIH  V,V  +  6  AT  X 

HLIH  X-X  +  3  RT  V 

HLIN  X,X  -I-  2  RT  V 
X  =  X  -  1 

RETlfRH 

REH PRIKTS  6 

ULIN  V,V  +  6  RT  X 

HLIN  X,X  +  3  AT  V  +  6 

HLIN  X,X  +  3  RT  V 

PLOT  X  -t-  3.V  +  5:  PLOT  X  +  3,V  +  4 

PLOT  X  +  2,V  +  4 
X  =  X  -  1 

RETURN 

REH  PRINTS  H 

ULIH  V,V  +  6  RT  X 

iJLIN  V,V  +  6  RT  X  +  3 

HLIH  X,X  +  3  AT  V  +  3 
X  =  X  -  1;  RETURN 

REH PRINT  I 

HLIN  X,X  +  2  RT  V 

HLIN  X,X  +  2  RT  V  +  6 

ULIH  V.Y  +  6  RT  X  +  1 
X  =  X  -  2 

RETURN 

REH  PRINTS  .J 

HLIN  X,X  +  4  RT  V 

ULIH  V,V  +  5  RT  X  +  3 

PLOT  X.V  +   5:  HLIH  X  -^  1,X  +  2  RT  V  -i-  6 

RETURN 

REH  PRIHTS  K 

ULIN  V,V  +  6  AT  X 

PLOT  X  +  3,V  +  1;  PLOT  X  +  2-V  +  2: 


4:  PLOT  X  +  2,V  -^  5:  PLOT  X 

X  =  X  -  1:  RETURN 

REM PRINTS  L 

ULIN  V.V  +  6  RT  X 
HLIN  X,X  +  3  RT  V  +  6 

X  =  X  -  1:  REWm 
RETURN 

REH PRIHTS  H 

ULIN  V,V  +  6  RT  X 
ULIH  V^V  +  6  AT  X  +  4 
PLOT  X  +  1,V  +  1:  PLOT  K  + 
PLOT  X  +  2-V  +  2 
RETURN 

REH  PRINTS  N 

ULIN  V,V  -f  6  RT  X 
ULIN  V,V  +  6  AT  X  +  4 
PLOT  X  +  1,V  +  1:  PLOT  X  + 


+  3,v  +  e 


PLOT  X  +  l.V  +  3:  PLOT  X  +  l.V  + 


3,V  +  1 


J,V  +  2:  PLOT  X  +  2-V  +  3:  PLOT  X  i-  3/V  + 
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FINANCIAL  MANAGEMENT  SYSTEM  II 

A  FAST.  EASY-TO-USE  ACCOUNTING  SYSTEM 
DESIGNED  fOR 
HOME  AND  BUSINESS  ACCOUNTING 
OBJECTIVE:  Enter  an  entire  month's  checking,  charge  card,  and  cash 
accounts  in  just  a  tew  minutes  using  your  own  personalized  macro 
lists.  Instant  error  correction  or  all  entries.  Audit  all  tiles  by  Code 
and  month.  PERFECT  FOR  TAX  ACCOUNTING.  Powerful  new  BUDGET 
MANAGER  for  planning  and  comparing  budget  with  audits.  Printer 
routines  for  listing  disk  tiles,  balance,  reconcile,  search,  macro  lists, 
audit  and  budget  reports. 

ALL  THE  ORIGINAL  FEATURES  *  NEW  BUDGET  MANAGER 
•1-3  KEYSTROKE  ENTRYS 
•  AUTOMATIC  TAX  COOING 
'  SINGLE  OH  DUAL  DISK  DRIVE 

*  ACCOUNT  MANAGER:  A  self-prompting,  error  avoiding  entry 
system  which  includes  disk  files,  balance,  reconcile,  edit,  and  sort. 

*  BUDGET  MANAGER:  Plan,  review,  and  balance  your  budget.  Then 
generate  complete  reports  with  summation  tor  any  1  - 12  month 
period. 

*  SYSTEM  UTILITY:  Enter  your  own  Item  and  tax  Code  Macros,  up  to 
100  each.  Configure  program  to  match  almost  any  printer/disk 
system. 

*  SEARCH  RECORDS:  Search  for  any  given  data.  Make  specific  and 
expanded  searcties  using  the  Macro  lists, 

*  ACCOUNT  AUDITOR:  Totals  all  files  by  tax  Code  and  any  1-12 
month  period  with  year-to-date  totals, 

*  «K  APPLE  with  ROM  APPLESOFT  and  disk  required  (printer 
ootional) 

PRICE:  *39.95  ~  Check.  VISA,  or  MASTER  CHARGE  accepted. 

D  R  JARVIS  COMPUTING 

1039  Cidlz  Or.-  SIml,  CA  S3065 

Pho<ie(B05|5Z641SI 

Dealer  Inquiries  Invited      


'^X 


I 


/^ 


Educational    Software 
Directory 

APPLE  II    EDITION 


APPLE  COMPUTER  rNC.  says,  in  an- 
nouncing their  Apple  Seed  Computer 
Literacy  Kit  for  Schools:  "EDUCA- 
TIONAL SOFTWARE  DIRECTORY,  an 

other   new  publication  from  STERLING 
SWIFT,  is  thecomprehensive  bibliography 
of  educational  software  for  Apple  Com 
poters.  It  indexes  software  by  grade  lev- 
el and  provides  short  descriptions,  sources 
and  prices  of  the  software  package," 


I 

RESPONSE     HAS    BEEN    OVERWHELMING.    Please    order 
quickly,   directly    from   Starling   Swift   Publishing   Company. 

Dealer  price  $1 1 .95,  less  usual  discount 
Educational  price  $9.95 
Add  $1  for  postage  &  handling;  Texas  residents  add  4%  sales  tax 
Name  , ■  ■  ,         -■  -  ■  .  i 

Address  (school,  if  applicable) (street,  city,  state,  zip) 


STERLING  SWIFT  PUBLISHING  COMPANY 
P.  0.  Box  1 88,  Manchaca,  TX  78652-(51 2)  444-7570 


BOX  3435-LONGWOOD,  FL  32750  •  (305)862-6917 


'<^J3t 


WHY  ANOTHER  VERSION  OF  ADVENTURE? 

Since  Will  Crowther  and  Don  Woods  created  it  years  ago,  ADVENTURE  has 
been  programmed  to  run  on  nearly  every  computer  known  to  man.  The 
original  Fortran  version  ran  on  a  large  PDF  machine  requiring  nearly  300K  of 
storage.  At  least  three  other  versions  of  ADVENTURE  exist  for  the  APPLE. 
Some  claim  to  be  the  only  complete  version;  some  claim  to  till  whole  disks  with 
program  and  data.  All,  however,  require  diskette  access  during  the  game  to 
retrieve  text  for  display  on  nearly  every  command.  All  added  "features"  of  their 
own,  changed  some  of  the  original  text,  or  omitted  something  from  the 
original. 

In  this  version  of  ADVENTURE  you  gel  nothing  but  the  real  thing.  NOTHING 

has  been  added  or  left  out.  By  using  a  text  compression  technique  seldom  used 

on  microcomputers,  the  nearly  44K  bytes  of  text  tit  in  less  than  25K,  This 

means  no  disk  access  is  needed  during  the  game  and  that  it  can  be  played  on 

48K  systems  without  disk  drives.  Both  tape  and  Disk  versions  are  identical, 

only  the  media  is  different.  The  tape  version  includes  instructions  for 

making  a  disk  copy.  All  versions  work  with  either  3.2  or  3.3  APPLE 

disks  and  APPLE  2  or  APPLE  2  Plus  machines. 

ALSO  INCLUDES 
COMPLETE  SAVE  &  RESTORE  GAME  FEATURES 

CLASSIC  ADVENTURE 

First  of  the  "Other  Venture"  Series 

by  tile  Company  that  brought  you  ADVENTURE  by  Scott  Adams 

48K  APPLE  2  -  Tape  to  Disk        041-0106     $14.95* 
48K  APPLE  2 -Disk  042-0106     $20.95* 

PRICES  SHOWM  SUBJECT  TO  CHANGE 
'Plus  shipping  and  handling 


AVAILABLE  FROM  YOUB  CQ1>1PUTEH  STORE  OB  ORDER  TOLLFREEFgOMJZI 


^      / 


LiKEl 


A  Division  of  Scott  Adanns,  Inc. 


■^m    ORDER 
TOLL  FREE 
800-327-7172 

in  FLA.  call  305  862-6917 
FREE  CATALOG 


£6 
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7069 
7079 
7080 
70:30 
7106 
7110 
7120 
7138 
7140 
7150 
7160 
7170 
7180 
7190 
7200 
7210 
7220 
7230 
7240 
7250 
7260 
7270 
7280 
7290 
7300 
73L0 
7320 
7339 
7340 
7350 
7360 
7370 
7330 
7390 
7400 
7410 
7420 
7430 
7448 
7450 
7460 
7470 
7480 
7430 
7590 
7510 
7520 
7530 
7540 
7550 

Tsee 

7570 
7580 

7600 
7618 
7620 
7630 
7B40 
7658 
7660 
7679 
7680 

7690 
7700 
7710 
7729 
7730 
7740 
7750 
7760 
7770 
7739 

■3990 
8010 
3020 
8030 
;i040 
6050 
9060 


-I-  3,V  +  5 


RETURrJ 
REH  ~ 
ULIH 
HLIN 
HLIN 


-PRINTS  0 


V^V  +  6  RT  X 
X.,X  +  3  9T  -^ 
X,X  +  3  RT  V 

iJLIH  V,V  +  6  RT  :< 
<  =  X  -  1:  RETURN 

RbH  

ULIN 

HLIH 


+  6 
+  3 


-PRINTS  P 


y  y 

HLIN  x'.'x 

IJLIH  V,V 

<  =  X  -  1: 

REH  

ULIN  V,V 
ULIN  V,V 
HLIN  X,X 
HLIH  X,X 
PLOT 
PLOT 
RETURN 
REH  — 


+  G  RT  X 
+  3  RT  V 
+  3  RT  V 
+  3  RT  X 
RETURN 


+  3 
+  3 


-PRINTS  Q 


X  + 
X  + 


+  e 

+  6 
+  4 
+  4 
3,V 
2.9 


RT  X 
RT  X 
RT  V 
RT  V 
+  5: 
+  4 


+  4 

+■   6 
PLOT 


^,V  +  4 


-PRINTS  R 


x,x 


'JLIN 
HLIN 
HLIN  X,X 
MLIH  V,V 
PLOT 
PLOT 
IP  X 
RETURN 
REH  — 


X  + 

':<   + 
>  1 


+  B 
+  3 
+  3 
+  3 
1,V 
3.V 


AT  X 
RT  V 
RT  V 
RT  X 
+  4: 
+  8 


+  3 

PLOT 


X  +  2,V  +  5 


THEN  X  =  X  -  I 


-PRINTS  S 


HLIN  X,X 
rH_IH  X#X 
HLIN  X-X 
ULIN  V,V 
ULIN  V  + 
X  =  X  -  1 
RETURN 
REH  


+  3 
+  3 
+  3 
+  3 

3,V 


RT  V 
HT  V  + 
AT  V  + 
RT  X 

+  G  RT 


X  + 


Computer  House  Division 

PROGRAMS  FOR  COMMODORE  AND  APPLE 

Legal  accounting  Demo  $15.00 

Legal  accounting  Program  995.00 

Machine  Part  Quote  Demo  15.00 

Machine  Part  Quote  Program  325.00 

Mailing/phone  list  80.00 

Political  Mail/phone  list  130.00 

Beams,  structural  115.00 

Trig/Circle  Tangent  110.00 

Spur  Gears  35.00 

Bolt  Circles  25.00 

Filament  Wound  TAnks        -  125.00 

Scrunch  25.00 

PROGRAMS  FOR  COMMODORE  ONLY 

A/P,A/R,  Job  Cost  &  Job  Est.  370.00 

Inventory  95.00 

Financial  175.00 

Real  Estate  Listings  265.00 

Check  Writer  25.00 

File  Editing  Tools  (PET)  65.00 

Screen  Dump/Repeat  35.00 

Docu-Print  20.00 

Scrunch  25.00 

Sof-Bkup  40.00 

Sorter  (Mach.  Language)  35,00 

Trace-Print  25.00 

Vari-Print  25.00 


ULIN  V,V  + 
HLIH  X,X  +  4  AT 
RETURN 

REH  

ULIN  V,V  +  6  RT  X 
i.iLIN  V,V  +  8  RT  X 
HLIN  X,X  +  3  AT  V 
X  =  X  -  1:  RETURN 
REH  


PRINTS 

6  RT  X  +  2 
V 


-PRINTS  U 


■»-  3 
+  6 


-TOIKTS  U 


ULIN  V,V 
ULIN  V,V 
ULIN  V  + 
PLOT  X  + 
RETURN 

REH  

ULIN  V,V 
ULIN  V,V 
PLOT  X  + 
ULIN  V  + 
RETURN 
REH  


+  3  RT  X 

+  3  RT  X  +  4 

4,V  +  5  AT  X 

£A'  +  e 


+  5 
+  5 
1,V 
4.V 


PRINTS  H 

RT  X 

RT  X  +  4 

+  6:  PLOT  X  + 

+  5  RT  X  +  2 


3,v  +  e 


-PRINTS  X 


+  4 


ULIN  V,V  +  1  RT  X:  ULIN  V,V  +  1  RT  X  +  4 

ULIN  V  +  5,V  +  6  AT  X:  '^IN  V  -t-  5,V  +  5  AT  X  +  4 

PLOT  X  +  1,V  +  2:  PLOT  X  +  3.,V  +  2:  PLOT  X  +  l.,V  +  4: 
4:  PLOT  X  +  2.V  +  3 

RETURN 

REH  PRINTS  V 

ULIN  V,V  +  1  RT  X:  ULIN  V.V  +  1  RT  X 

PLOT  X  +  1,V  +  2:  PLOT  X  +  3,V  +  2 

ULIN  V  +  3,V  +  6  RT  X  +  2 

RETURN 

REH  PRINTS  Z 

HLIN  X,X  +  4  RT  V 

HLIN  X,X  +  4  AT  V  +  6 

PLOT  X  ->-   4,V  +  I:  PLOT 
4:    ULIN  V  +  5,V  -^  b  AT  y 

PEH  —PUNCTUATION  ROUTINES- 

REH  QUESTION  HARK 

PLOT  X.V  +  1:  HLIN  X  +  UX  +  3  AT  V 

ULIN  V  +  1,Y  +  2  RT  X  +  4 

HLIN  X  +  2.x  +  3  AT  V  +  3 

PLOT  X  +  2-V  +  4:  PLOT  X  +  2,V  +  6 
X  =  X  +  6 


ASK  FOR  CATALOG  #80-C2  Dealers  Wanted 
Computer  House  Div.  1407  Clinton  Road 
Jackson,  Michigan     49202       (517)  782-2132 


-^   1:    ULIN  Y  +  4.,V  -t-  5  AT  X  -k  3 


■I-  3,V  -t-  2:    PLOT  X  -•-  2,V  +  3: 


8070 

RETURN 

3080 

REH  EXCLAMfltlOH  POINT 

8090 

ULIN  V,V  -»■  4  RT  X  -^  1 

3190 

PLOT  X  -1-  uv  +  e 

8110 

X  =  X  -t-  3 

S120 

RETURN 

3130 

REH  COHHfl  

8140 

ULIN  V  -^  5,V  +  6  RT  X 

PLOT  X  + 

3150 

;.'LIN  V  +  5,Y  ■>•  7  AT  X  +  1 

8160 

>;  =  X  +  4 

■5170 

RETURN 

B130 

REH  PERItDD  

3190 

PLOT  X,V  +   6 

■5209 

X  =  X  -^  3 

3210 

RETURN 

3220 

RETURN 

5239 

REH  3IN6LE  QUOTES 

8240 

ULIN  V,V  +  1  RT  X 

■3250 

X  =  X  +  2:  RETURN 

PLOT  X  -^ 

8260 

END 

3279 
8280 

ULIN  V  -f-  2,V  +  3  AT  X 

:3290 

I'LIH  V  -H  2,V  -t-  3  RT  X  +  1 

8300 

ULIN  V  -t-  5,V  I-  &  RT  X 

3310 

ULIN  Y  +   5,V  ■»■  7  AT  X  ■^  1 

8320 

y  =  X  -f-  4 

3330 

RETURN 

3340 

END 

m 
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THE  PERFORMANCE  SLICE 


GE' 


lea^" 


tes 


31 


NTs 
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(flOf 


10 
jde- 


iWed 
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can 


-^mo, 


«'afe- 


ma 


'nta, 


'nea. 


"B  wio. 
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ACCOUNTS 

PAYABLE  COMING 

♦  Complete  your  accounling  system  with  the  soon  to  be  released 
A/P  package,  featuring  automatic  application  of  credit  and  debit 
memos,  open  or  closed  item  listing,  full  invoice  aging,  and 
multiple  reports  that  provide  a  complete  transaction  review. 

*  your  bookkeeping  doesn't  tiave  to  be  a  bulky,  conipllcated  process.  Ttie 
SBf;S  Accounting  System  is  designed  lor  tiexibility  and  high  performance 
witti  a  cDst  effectiveness  sure  to  benelll  your  businessi 

YOU  NEED  EXPERIENCE  WORKING  FOR  YOU 

*  Packages  available  at  your  local  Apple  dealer. 


SMALL  BUSINESS  COMPUTER  SYSTEMS 
' 4140 Greenwood,  Lincoln,  NE  G8S04  (402)  467-1 878 


COMPUTEI's  Book  Corner 

Back  Issues: 

COMPUTE!  January,  1981,  Issue  8  . .  , , S2.50  D 

COMPUTE!  February,  1981,  Issue  9  $2.50  D 

COMPUTE!  March.  1981,  Issue  lO  $2.50  □ 

For  The  Single  Board  Computer  Owners: 

(KIM,  SYM,  AIM,  OSI) 

COMPUTE  II,  All  Three  Issues 

(The  only  ones:  COMPUTE  II  merged  Into  COMPUTE!) 

Issues  1, 2,  and  3 $5,00  D 

Individual  Issues 

COMPUTE  II,  #1 $2.00  n 

COMPUTE  II,  #2  $2.00  n 

COMPUTE  II,  #3  S2.00  D 

Miscellaneous: 

Best  of  the  PET  Gazette  SIO.OO  D 

(Note.. .an  old  anthology  primariiy  for  old  ROM, 
8K  original  PETs.) 

Collected  PET  User  Notes  (7  Issues) $10,00  D 

(Above  note  applies) 

Collected  6S02  User  Notes  (17  issues)  . . .  $20,00  D 

(Specifically  for  Single-Board  Computer  Owners) 

Ordering  information: 

Address  orders  to: 

Compute's  Book  Corner 

P.O,  Box  5406 

Greensboro,  NC  27403  USA 

Payment,  in  US  funds,  required  with  order.  "Master  Charge/ 

VISA  accepted.  All  items  subject  to  availability.  Please  odd 

the  following  amount(s)  for  shipping/handling: 

US  S2.00  (UPS  or  moil)    •    Canada  S2,00  (mail) 

Foreign  Air  Maii  S5,00 


At  the  'CORE' 

of  every  Apple      h 
should  be  a  ,^^ 

FURN-WOOD  DESK 


■  FllR^ 


ouniitv  wood  furniture  designed  specifically  tor 
Apple,  Atari  ana  trs-80  computers,  rui^nv 
configurations  ro  choose  from  ar  low  cost.  All 
priced  to  move!  Send  for  complete  details, 
pnces  ant)  brochures. 


FURN-WOODMANUFACTURING,INC. 


i. 


5(wW  S.W.  Omun  l>mi'     •     Ijkc  Oswvgd.  Ort^t.ii  *>70.U 


OUR  NEW  PROGRAM  PACKAGE 
FOR  THE  APPLE  il 
LOOKS  TERRIFIC 

SO  DOES  THE  PRICE 

Can  25  quality  Apple  programs  cost  a  mere 
$24,95? 

We  have  a  lot  to  gain  by  almost  losing  orir  shirts.  Because 
we  are  a  new  andgrowmg  company,  we  need  your  business 
(o  build  our  business. 

APPLE  SACK  I  -  Twenty-five  Applesoft  programs  with 
everything  from  hi  res  graphics  to  adventures.  Programs 
include  5  business,  5  utility.  10  games  and  5  home 
programs 

APPLE  SACK  II  —  TV  TRIVIA  -  Hundretis  of  questions 
aboul  yOLir  old  favorite  TV  stiows  from  the  50's  and  tlie60's. 
Extra  points  given  for  super  stumpers.  Will  tingle  your 
memory  cells.  (Integer  BasicI 

APPLE  SACK  III  —  ADVEt^TURES  -  3  Adventures  for 
excitement  in  your  life.  Travel  to  far  away  places,  thru  space, 
into  caves,  explore  dungeons  and  figtit  for  your  life. 

EACH  PACK  IS  ONLY  S24,95  AfMD  INCLUDES 
SHIPPING  -  GET  ALLTHREE  PACKAGES  FOB  S49.95. 

It's  not  that  our  program  packages  for  the  Apple  are  so 
cheap.  Us  |ust  that  the  other  companies  are  so  expensive. 

ORDER  YOUR  SACK  TODAY  FROIVl  .    .    . 

COMPUTERWIAT 

Box  1664C 

Lake  Havasti  City,  Arizona    86403 

(602)855-3357 
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Decrementing 
The  For... 
Next  &  End- 
less Loops 


Derek  Kelly 

Scrolling  text  backward  in  a  RUNning  program  can 
be  programmed  almost  as  easily  as  scrolling  text  for- 
ward. Scrolling  text  forward  can  be  easily  accom- 
plished, as  can  be  seen  in  the  program  in  figure  I: 
10  For  I  =  1  to  20 
20  Print  A${I) 
30  Get  GS 
40  Next  I. 

The  GET  command  in  Applesoft  BASIC  allows  a 
pause-until-any-key-is-hit  way  for  a  user  to  control 
the  progress  of  a  program.  Here,  after  every  string 
printed  (A$(I),  a  pause  is  inserted.  After  each  pause, 
the  printing  of  strings  will  proceed  in  a  sequential 
manner,  incrementing  the  counter  for  T  by  1  each 
time.  This  is  forward  scrolling. 

But  what  if  you  want  to  go  backward?  Suppose 
you  want  the  previous  string  by  a  count  of  1,  2,  to 
the  first  printed  string?  Can  you  go  backward?  The 
answer  is  Yes,  and  it's  simple  to  accomplish.  But  like 
the  various  problems  associated  with  For. .  .Next 
loops  generally,  if  not  properly  constructed,  e.g., 
with  no  GOTO's  that  branch  away  totally  from  the 
loop,  is  that  For, .  .Next  loops  can  involve  endless 
loops,  whether  such  loops  run  forward  or  backward. 

In  any  well-constructed  rogram  module,  there 
should  be  only  one  point  of  entrance  to  that  module, 
and  only  one  real  exit.  Some  programmers  who  use 
GOTO,  and  related  statements,  have  been  known  to 
construct  programs  where  under  normal  use  the  pro- 
gram will  "hang"  somewhere,  a  somewhere  often 
caused  by  a  GOTO  or  a  number  of  GOTO's  which 
send  the  program  around  in  circles.  For  example, 
consider  programs  A  and  B  below.  A  has  one  en- 
trance and  exit,  B  has  many: 

10  GOSUB  100 


100  For  1  =  1  to  230:  Print  "!" 
110  GOSUB  200;  GOSUB  300 
120  NEXT  I 
130  RETURN 
Program  A 


GOSUB  5 


10  For  I  =  1  to  33 

20  If  I  =  Int(I/ll)  Then  GOTO  101 
30  GET  G$:  If  Gf  =  "?"  Then  GOTO 
163 


163  Print 


GOTO  194 


101  ForJ  =  l  To  3:  If  I  =J 
Then  GOTO  121:  Next  J 

102  GOTO  30 
Program  B 


Program  A  is  called  by  a  GOSUB  from  line  10. 
Program  A  does  one  set  of  functions  in  the  program 
as  a  whole.  When  called,  it  does  what  it's  supposed 
to,  and  then  returns.  Program  B,  on  the  other  hand, 
GOTO's  all  over  the  place,  and  one  can't  predict 
that  any  one  GOTO  will  even  find  its  way  back  to 
the  place  that  started  the  GOingTO  process.  Under 
normal  conditions,  and  presupposing  that  the 
GOSUBs  called  by  Program  A  are  well-constructed, 
then  we  can  reasonably  predict  that  program  A  will 
not  cause  an  endless  loop,  while  Program  B  most 
certainly  may  contain  an  endless  loop  or  two  that  will 
"hang"  your  computer. 

The  two  short  programs  above  affect  the  forward 
running  of  For. .  .Next  loops.  If  a  user  desires  to 
decrement  rather  than  increment  a  For.  .  .Next  loop 
so  as  to  reverse  the  order  of  a  printout,  and  be  able 
to  review  previously  printed  items,  then  other  endless 
loop  possibilities  arise. 

Take  Program  A  as  an  example.  I  might  want 
to  add  a  pause  to  the  program,  so  I  add  III  Get  G$: 
If  G$  =  "?"  Then  GOTO  130.  This  GOTO  is  OK 
because  it  takes  place  within  the  routine. 

Now  I  want  to  add  a  provision  to  reverse  the 
loop.  Since  the  "NEXT  I"  statement  increments  a 
counter  by  1  (or  whatever),  to  reverse  print,  I  must 
subtract  2  from  the  I  counter  to  get  the  next  previous 
record.  So  my  program  now  looks  like  PROGRAM 
C: 


100  For  1  =  1  to  230:  Print  "!";: 
no  GOSUB200  :  GOSUB300) 
111  Get  GS:  If  GS  =  "-"  Then  I 
120  NEXT  I 
130  RETURN 
Program  C 


GOSUB  5 


1-2 


As  soon  as  Program  C  is  RUN,  you  will  see 
that  it  decrements  to  1  then  to  -1  and  so  on.  You 
don't  want  negative  numbers,  so  another  line  of  code 
will  have  to  be  added.  In  addition,  when  the  counter 
gets  to  '-r,  the  computer  —  at  least  my  APPLE  — 
hangs  and  prints  out  a  steady,  unstoppable  —  except 
by  RESET,  stream  of  I's . . .  1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 , 1 . . . . 
This  problem  can  be  avoided  by  changing  line  1 1 1  to 
read: 

111  Get  G$:  IFG$  =  "-"  Then  1  =  1-2:  If 


PROGRESSIVE  SOFTWARE 

Presents 
Software  and  Hardware  for  your  APPLE 


vu#i 

•  Accepts  data  from  VISICALC* 

•  Relocates  data  and  names 

•  Connects  data  and  names  ^ 

•  Creates  an  out  file  that  can  be  loaded  into  VISICALC 
Written  by;  MARC  GOLDFARB  $49-95 
Add  $4.95  for  Postage  and  Handling. 

VU#2 

Includes  all  of  the  features  of  VU  #1.  VU  #2  is  a  utility 
program  for  VISICALC*  that  has  a  built-in  execute  file 
that  operates  the  program  automatically  and  allows  the 
user  to  do  repetitious  functions,  such  as  payroll  comput- 
ing, etc.  Written  by; 
MARC  GOLDFARB 
Add  $4.95  for  Postage  and  Handling. 


S59.95 


VU  #3 

Includes  the  abilities  of  VU  #1  and  VU  #2  but  has  addi- 
tional superb  features.  This  program  will  allow  the  user  to 
enter  data  into  VISICALC'  from  any  program  merely  by 
inserting  data  into  an  array  {which  is  well  documented  in 
the  instructions).  Then  the  program  places  the  array  into 
VISICALC*.  VU  #3  will  also  transfer  data  generated  from 
VISICALC'  into  any  of  the  user's  programs  via  an  array 
(as  defined  in  the  instructions).  Written  by: 
MARC  GOLDFARB  S69.95 

Add  34.95  for  Postage  and  Handling. 

Menu  Planner  -  Has  many  types  of  dishes,  counts  calories 
for  each  entry.  Prints  out  or  displays  menus  with  daily 
calorie  count.  Written  by: 
GARYA.  FOOTE  S19.95 

Shopping  List  -  Creates  a  list  that  can  be  used  for  food 
shopping  or  any  other  group  of  items.  Allows  user  to 
create  and  save  files  of  other  items  Prints  out  list.  Written 

by: 

CHARLES  HEARN  $19.95 

Apple  Menu   Cookbook   -    Index  accessed   data   storage/ 
retrieval    program.    Recipes    stored,    unlimited    lines    per 
entry.   Easy   editing.    Formulated   after  NY  Times  Cook- 
book. Other  useful  features  included.  Written  by: 
WM.MERLINO,  MD  $19.95 

Data  Organizer  -  Alphabetize  and  maintain  any  data  list 
up  to  1,000  entries.  Searching  feature.  Written  by: 
EDHOWERTON  S14.95 

'VISICALC  is  a  trade  mark  of  Personal  Software,  Inc. 


•  Programs  accepted  for  publication. 

•  Highest  royalty  paid. 


FILES 

•  Builds  Serial  Files 

•  Changes  Serial  Files  to  Random  Access  Files 

•  Adds  to  End  of  Serial  Files 

•  Record  Insertion  and  Deletion  Anywhere  in  Serial  File 

•  Move  Individual   Records  or  Blocks  of  Records  within 
Serial  Files 

A  File  manipulator  that  allows  the  user  to  search  for  a 
string  within  a  file,  sort  data  by  blocks,  handle  many  files 
at  a  time  (without  exiting  the  program)  and  saves  exe- 
cuted files.  A  file  can  be  saved  under  many  names,  viewed 
in  several  modes,  and  dumped  (totally  or  partially)  to  a 
printer. 

If  you  would  like  to  work  with  files  you  must  own  this 
program!  Comes  with  10-page  documentation  in  a  binder. 
Because  of  the  size  and  weight  of  this  program,  postage 
and  handling  charge  is  necessary.  Written  by: 
MARC  GOLDFARB  FILES-Disk  only.  $49.95 

Add  $4.95  for  Postage  and  Handling. 

Super  Sort  and  Search  -  A  free-form  data  base  package 
which  allows  the  user  to  define  fields  per  record.  As  the 
data  is  loaded  in,  it  is  automatically  sorted.  Can  also 
merge  together  files  or  allow  key  sort  entries.  Will  sort 
out  in  particular  field,  do  a  generic  search  and/or  search 
for  a  specific  piece  of  data.  Will  allow  each  particular 
record  or  records  to  be  printed.  Written  by: 
MARC  GOLDFARB  $69.95 

Add  $4.95  for  Postage  and  Handling. 

Matching  Patterns  -  Choose  two  colored  patterns  that  are 
exactly  the  same.  Music  response  on  correct  patterns. 
Higher  degree  of  accuracy  produces  longer  melody  before 
changing  to  more  complex  pattern  (4  levels).  Increases 
awareness  of  contrast  and  comparison.  Written  by: 
JUDYPEGG  Disk  $19.95 

Memorex  Diskettes  —  Box  of  1 0  -  $24.00.  Quantity  Orders 
call  for  Discount.  (Apple,  Pet,  TRS-80  and  Ohio  Scientific). 

TO  ORDER 

Send  Check  or  Money  Order  to: 

P.  O.  Box  273 

Plymouth  Meeting,  PA  19462 

Pennsylvania  residents  add  6%  sales  tax. 
POSTAGE  AND  HANDLING 

Please  add  $1.50  for  the  first  item  and  $1.00  for  each 
additional  item. 

U.S.  and  foreign  dealer  and  distributor  inquiries  invited. 
All  programs  require  16K  memory  unless  specified. 


215"279-i|458 
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I<  =0  Then  I  =0  If  I  =0  or  less  than  zero,  (hen  ihc 
first  item  will  be  printed,  as  I  will    =0  before  the  ex- 
ecution of  the  NEXT  which  will  increment  I  by  1  (or 
more)  to  1. 

The  simple  program  C,  if  improved  to  include 
the  line  1 1 1  above,  -will  be  able  to  process  the  for- 
ward and  backward  scrolling  in  any  proirram  in 
which  it  is  called. 

In  general,  there  is  no  formula  that  can 
guarantee  that  a  program  has  no  endless  loops.  It  is 
always  po.ssible  for  some  bug  such  as  an  endless  loop 
to  exist  under  certain  conditions  in  any  program. 
Since  you  can't  be  sure  about  the  absence  of  bugs, 
you  have  to  make  do  with  the  presence  of  controls  to 
limit  the  possibility  of  harmful  bugs.  (g 


by  Mark  Pelczarski 
for  the  Apple  II 

Over  100  Hi-Res  colors! 
'    Drawing  program  includes  aHtomatk  filling  and 

user-deHnable  "paintbrtishes". 

The  finest  3-D  graphics  available,  capable  of 

color  and  multiple  figures  with  machine  language 

speed. 
'    Create  shape  tables  with  paddles  or  keystrokes. 
'    Hi-Kes  text  anywhere  on  the  screen.  Define  your 

own  fonts. 

Thorough,  easy-to-use  manual  even  shows  how 

to  use  drawings  and  100  color  fill  routine  in 

your  own  programs. 

$RQ95        A,i.  fromCO-OPO 

o»    on  disk  cnffiu;irp 

DOS3.2or3.3,r<:qutresApplesan  dUI  I  WUl  C 


nrmware  or  language  system. 

VISA  and  MasterCard  accepted 
Dealer  Inquiries  invited 

Apple  II  Is  a  trademark  of  Apple  Computer.  Inc. 


adlvlslonofMlcro  Co-op 

Post  Ofilce  Box  432 

West  Chicago.  IL  60 185 

(312)231-0912 
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COMPUTE! 


HELP 
WANTED 

Apple  Authors 

COMPUTE!  is  looking  for  applica- 
tions articles  aimed  at  beginners 
and  intermediate  programmers. 
We're  specifically  interested  in 
programming  liints,  tutorials,  ar- 
ticles written  to  lieip  users  get 
more  out  of  their  machine.  We're 
not  afraid  of  re-inventing  the 
wheel  (those  useful  programming 
tricks  you  learned  two  years  ago 
are  just  as  relevant  to  a  beginner 
now),  but  we  do  insist  on  high 
quality,  pertinant  information. 
We  pay  on  a  published  page 
basis,  and  that  includes  program 
listings  as  well.  Here  are  our  brief 
guidelines:  Text  should  be  typed 
in  upper/lower  case,  double 
spaced,  with  your  name  and 
name  of  the  article  appearing  at 
the  top  of  each  page.  Program 
listings  should  be  single  spaced, 
with  a  new  ribbon  on  your  printer. 


Apple  User  Groups 

Please  take  the  time  to  an- 
nounce this  at  your  next 
meeting.  COMPUTE!  is  serious 
about  supporting  the  Apple  with 
the  same  high  quality  informa- 
tion we  provide  for  other  6502 
machines.  To  do  that,  we  need 
your  support  as  well. 

Mailing  address:  COMPUTE! 

Post  Office  Box  5406  '   . 

Greensboro,  NC  27403  USA 

Telephone:  (919)  275-9809 

Got  A  Question 
You'd  Like 
Answered? 

Write:  Ask  The  Readers, 
c/o  COMPUTEI 

P.O.  Box  5406, 
Greensboro.  NC  27403 


^  APPLE  II  "V 

/  SOFTWARE  FROM  \ 

J»0  WEnSOFT 


P.  O.  BOX  157 

PITMAN,  NEW  JERSEY    08071 

(609)  589-5500 


SUPER  CHECKBOOK  3.0-A  vastly  improved  version  of  our  popular 
selling  program.  With  new  fealures  such  as:  simplllled  but  powerful 
transaction  entry  and  modification  routines,  new  reconclllallon 
routines,  additional  features  such  as  30  percent  increase  In  the  total 
numt)Br  of  chBCl<s  handled,  posting  ol  interest  from  Inlerest  bearing 
chectting  accaunts,  automatic  teller  transactions,  bullet  proof  error 
handling,  and  smart  disk  routines.  Plus  the  program  still  contains  ttie 
options  ol  bar  graphs,   sorting,  activities,  and  account  status. 

Disk  Only/Applesoft  S34.95 

Of  special  Inlerest  to  owners  of  older  versions  ol  the  program  Is  a 
limited  trade-in  period  ending  May  3f ,  1981.  Trade-in  value  Si 9.95 
cassette  S24.95  diskette.  Original  tape  or  diskette  must  be  returned 
to  receive  new  version  plus  $1 .50  freight  and  the  difference  between 
$34.95  and  the  trade-in  value.  A  conversion  program  Is  included  to 
convert  data  files  to  the  new  format. 

ADDRESS  FILE  GENERATOR— Allows  the  user  to  create  any  number 
ol  lour  types  of  address  files:  Holiday.  Birthday.  Home  and  Commer- 
cial. The  program  contains  a  menu  ol  seven  major  commands  used 
to:  Create.  Add.  Edit.  Display.  Search.  Sort,  and  Reorganize  Files. 
Up  to  three  fields  may  be  used  for  the  sort  criteria,  tulajor  commands 
have  subordinate  commands  which  adds  to  the  llBxibility  of  this 
powerful  software  system.  We  doubt  you  could  buy  a  better  program 

for  mainlalning  and  printing  address  files  Disk  Only/ 

Apple  Prmter  Card/Applesoft  $24.95 

SPANISH  VOCABULARY  DRILL 
FRENCH  VOCABULARY  DRILL 
ITALIAN  VOCABULARY  DRILL 
GERMAN  VOCABULARY  DRILL 

These  programs  provide  practice  In  foreign  language  vocabulary  by 
means  of  three  types  of  drills:  Matching,  Foreign  Language  to  English 
and  English  to  Foreign  Language.  Although  the  diskette  comes  with 
some  lessons  on  it,  these  are  Intended  to  be  samples.  The  most  effec- 
tive way  to  use  these  programs  Is  to  enter  your  own  lessons  trom  the 
course  you  are  studying.  To  facilitate  the  entry  of  new  lessons,  eacti 
program  contains  a  complete  Lesson  Editor  which  has  various  entry 
and  revision  options.  The  manual  also  contains  instructions  for  con- 
verting Ihe  programs  to  other  languages Disk  Only/ 

Applesoft  each  S24.95 

SPACE  TREK  J— Your  mission  is  to  patrol  the  galaxy,  and  to  seek  out 
and  destroy  the  ships  of  the  Klarian  fleet.  At  your  command  Is  the 
starship  Lexington.  The  Lexington  has  a  wide  variety  of  weapons, 
sensors  and  other  devices  useful  in  your  mission.  There  are  two 
kinds  of  Klarian  ships  Regular  and  Super.  Regular  Klarlans  have  an 
average  energy  supply  of  5000  to  12000  quarks  while  Super  Klarlans 
have  12500  to  1 5000  quarks  and  are  protected  from  some  ot  the  Lex- 
ingtons' weapons  and  attack  strategies Disk  Only/ 

Applesoft  S19-95 

WORLD  OF  ODYSSEY-An  adventure  game  utilizing  the  full  power  of 
Disk  II.  which  enables  the  player  to  explore  353  rooms  on  6  different 
levels  full  of  dragons,  dwarfs,  ores,  goblins,  gold  and  jewels.  The 
proqram  allows  the  player  to  stop  the  game  and  to  resume  at  a  later 

time  Disk  Only/ Applesoft  S24. 95 

GALACTIC  EIVIPIRES-Pits  1  to  20  players  against  each  other  and  the 
computer  In  a  struggle  for  control  of  up  to  40  star  systems.The 
players  compete  by  sending  out  fleets  of  ships  to  capture  neutral 
planets  and  to  attack  the  colonies  of  other  players.  The  victor  is  the 
player  who  controls  the  most  stars  by  game's  end. 

Applesoft  $14,95 


Dealer  Inquiries  Invited—  Visa  and  MasterCard 

FO  HVERSOFT 


Vpn 


p.  O.  BOX  157 

PITMAN,  NEW  JERSEY    08071 

(609)  589-5500 
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Super  Cube 


Steve  Steinberg 
Washington,  DC 


If  you  own  an  Atari  and  like  to  fiddle  with  graphics 
you're  going  to  love  this  one.  It's  a  program  that 
allows  you  to  draw  cubes  in  different  sizes  and  colors 
and  also  to  use  the  cube  itself  as  a  cursor  to  make 
three  dimensional  bars,  columns,  and  drawings 
reminiscent  of  the  works  of  Escher.  It  can  create 
some  of  the  most  impressive  graphics  displays  you've 
yet  seen  on  your  monitor,  and,  to  crow  just  a  bit,  it 
can't  be  done  on  an  Apple. 

Now,  after  all  that  buildup,  a  bit  of  mea  culpa. 
While  this  program  proves  that  a  relative  novice 
{never  touched  a  computer  until  I  bought  my  Atari 
last  year)  can  make  things  happen  on  a  home  com- 
puter, the  program  is  really  nothing  more  than  a 
synthesis  of  other  people's  work. 

It  all  began  when  I  started  fooling  around  with 
the  brilliant  little  program  by  David  D.  Thornburg 
that  appeared  in  the  May/June  1980  issue  of  COM- 
PUTE! Mr.  Thornburg's  program  enables  you  to 
draw  a  shaded  three  dimensional  cube  and  change 
the  colors  by  use  of  the  keyboard.  While  playing  with 
that  one,  Ray  Daly  of  the  Program  Store  in 
Washington,  D.C,  was  kind  enough  to  give  me  a 
program  he  wrote  that  puts  a  cursor  on  the  screen 
and  allows  you  to  draw  with  a  joystick.  My  question; 
why  not  change  Ray's  PLOT  X,Y  to  GOSUB  to  a 
subroutine  that  will  draw  with  a  cube  instead  of  with 
a  point?  My  solution,  with  a  few  minor  embel- 
lishments: to  take  David  Thornburg's  DRAW  se- 
quence and  do  just  that. 

Sound  simple?  It  was,  almost  unbelievably  so. 
Since  then,  I've  been  having  a  ball  creating 
skyscrapers,  harbors,  cubist  drawings  and  the  like, 
and  while  I  plead  guilty  to  the  charge  of  total 
plagiarism,  it  would  be  a  shame  not  to  share  my  fun 
with  other  Atari  owners.  Sorry,  I  can't  tell  you  ex- 
actly how  Ray's  program  works.  I  never  really  had 
to  know.  I  can  tell  you  that  lines  600  to  670  set  up 
the  colors  for  the  cube  (sorry  about  that  too,  you  can 
only  get  about  90  different  color  combinations!). 
Lines  720  to  830  are  the  cube  drawing  itself,  with  the 
input  variable  SQ  setting  the  size.  As  far  as  the 
joystick  commands  are  concerned,  check  them  out  in 
Atari's  Basic  Reference  Manual;  it's  fairly  easy  to 
figure  out  what  they  do. 


Now,  for  operating  the  program.  The  first  thing 
the  computer  will  ask  you  for  is  a  dimension  for  the 
cube.  Actually,  you  can  enter  numbers  as  large  as  40 
to  45,  but  this  will  cause  problems  if  the  cube  or 
your  drawing  run  off  the  screen,  so  until  you've  had 
a  little  practice,  slick  to  dimension  sizes  between  1 
and  10.  Once  you've  entered  your  cube  dimension, 
press  RETURN  and  your  Atari  will  go  to  the 
Graphics  7  mode. 

The  cursor  is  in  the  upper  left  hand  corner  of 
the  screen.  It  may  be  a  little  difficult  to  see  if  you 
have  a  dark  initial  color,  but  you  can  change  the 
display  colors  at  any  time  by  pushing  the  joystick 
button  when  the  cursor  is  anywhere  at  the  far  left  of 
the  screen. 

Next,  using  your  joystick,  move  the  cursor  to 
wherever  you  want  to  begin  your  work  of  art  and 
push  the  joystick  button.  Voila,  a  cube! 

Whenever  you  let  go  of  the  joystick  button,  the 
cursor  returns  to  the  upper  left  hand  corner  of  the 
screen.  This  keeps  it  out  of  the  way  of  your  drawing, 
since  the  cursor  draws  an  erase  line  as  it  moves 
along.  If  you  want  to  draw  a  bar  or  a  column,  or 
draw  diagonally,  hold  the  joystick  button  down  while 
moving  the  cursor. 

When  you  want  to  draw  with  a  different  sized 
cube,  move  the  cursor  to  the  bottom  of  the  screen 
and  press  the  joystick  button.  In  the  text  window  at 
the  bottom  of  the  screen,  you'll  be  asked  for  a  new 
dimension  for  the  cube.  Enter  it,  hit  RETURN,  and 
the  cursor  goes  back  to  the  upper  left  hand  corner. 

Certain  three  dimensional  effects  require  that 
you  go  over  what  you  have  drawn.  For  example,  to 
make  a  square  shaped  "O":  Give  yourself  a  cube 
dimension  of,  say,  6,  Start  somewhere  near  the 
center  of  the  screen.  Go  up,  straight  up,  about  ten 
increments,  across  to  the  right  another  ten,  down 
ten,  and  then  draw  carefully  to  the  left,  stopping 
when  the  left  hand  side  of  the  drawing  is  just  joined. 
Now,  go  back  across  to  the  right,  stopping  at  the  end 
of  your  original  bottom  bar  line,  and  draw  back  up 
to  the  top. 

Again,  any  time  you  want  to  change  colors  (it's 
more  fun  when  whatever  you're  drawing  is  complete) 
either  release  the  joystick  button  so  that  the  cursor 
goes  back  to  the  upper  left  hand  corner  or  just  move 
the  cursor  to  the  far  left  of  the  screen  and  press  the 
joystick  button.  Every  now  and  then  when  you 
change  colors,  a  cube  will  appear  at  the  far  left.  If 
anyone  figures  out  why  this  happens,  please  let  me 
know. 


Finally!  The  ultimate  goal  in  microcomputer  hardware,  achieved. 

A  joystick  with  such  remarkable  realizm  and  control  that  even  the  thought  of  other  joysticks  virtually  vanish. 

Le  Stick  was  born  from  a  design  used  in  airforce  test  programs.  Inside  are  motion  detectors  which  will 
manuever  your  sights  in  any  direction  you  want  with  simple  one  handed  movements.  The  targe  red  push  button 
on  top  provides  a  quick  and  accurate  firing  mechanism  for  better  response  time. 

From  star  raiders  to  graphic  draw  programs  —  Le  Stick 
eliminates  all  the  frustrations  you  experience  with  the^ 
conventional  two  handed  joysticks  or  keyboards. 

The  joystick  of  the  future.  See  and  test  it  at      -^ 
your  Datasoft'"  dealer  today,  or  contact  ^ 
us  for  more  information.  ^ 

Atari  Le  Stick  $39.95 


^:. 


^ 
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%■ 
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m:M^^fj^^:m?^ti: 


v^^^i^. 


iMhlsoFt  Inc.™ 

— •'-^-■^*W:  ■■   -"-'^^^  COMPUTER  SOFTWARE 
16606  Schoenborn  Street  •  Sepulveda,  California  91343 
(213)  894-9154 


Atari  Character  Generator 

This  new  program  lor  the  Atari  Computer  enables  you  to  create 
high  resolution  graphics  in  the  text  mode.  Redefines  a  character 
set  virtually  any  way  you  want.  Ready  for  whatever  language  or 
graphics  set  you  can  devise  —  from  ancient  Japanese  to  Modern 
Russian.  (Diskette)  S19.95  /  (Cassette)  $15.95. 


Atari  {Mailing  List 

Business  application  software  for  the  Atari  Computer,  A  versa- 
tile disc  tjased  system.  An  efficient  micro  format  equal  to  those 
used  for  many  large  computers.  Sorts  by  Zip  Codes,  Names,  and 
stares  special  data  for  your  personal  use.         (Diskette)  S24.9S. 
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This  program  is  on  the  border  line  between  8K 
and  16K,  so  if  you  have  only  an  8K  computer  you 
will  probably  want  to  pack  some  of  the  program  lines 
together,  and  eliminate  the  first  two  print  statements. 
I've  checked  it  out  with  only  8K  in  my  Atari,  and  I 
can  assure  you  it  will  work. 

The  program  also  provides  a  dramatic 
demonstration  of  how  much  memory  graphics  re- 
quire. Try  this:  load  the  program,  type  RUN,  then 
BREAK,  and  then  PRINT  FRE(O)  and  RETURN, 
which  will  tell  you  how  much  memory  you  have  left. 
Now  RUN  the  program  again,  enter  an  initial  cube 
dimension,  and  when  the  program  goes  to  Graphics 
Mode  7,  type  BREAK  and  then  PRINT  FRE(O), 
and  RETURN  again.  Where  did  it  all  go? 

One  final  note:  As  I've  mentioned,  I'm  a  novice 
at  all  this  and  Super  Cube  could  certainly  use  some 
additional  improvement.  For  example,  how  about 
using  a  second  joystick  to  draw  pyramids? 

Or  controlling  the  colors  with  the  keyboard 
instead  of  making  them  random?  I'd  be  pleased  to 
hear  from  anyone  who  has  any  further  ideas  to  offer. 
In  the  meantime,  Picasso!  Move  over!  A  new 
generation  of  cubists  is  about  to  begin  work! 
Editor's  Note:  As  you  update  Steve's  program,  send  in  your 
enhancements  and  we'll  keep  you  posted.  RCL 

18  ?  "}''^PiJSETIOH  10.5--?  "3-D  DRAWING"  :■"■ 
■1   ■■"<  "PRESS  .JJVSTICK  B.rrTON  TO  CiRAN" 

■20  PRINT  :pRir-rr  ^  print  "to  change  cube  d 

irENSItjN  f10UE     CURSOR  TO  B0TTCH1  iF  SCREE 

N  AJCi  PRESS  BJTTOH" 

36  ?   =?   ■■■'(  "ENTER  CUBE  DiriEHSIOH.   TffiH  H 

IT  RETURN :( Note  ■   [iiinensions  larser-  thin 

10  lYtay     cause  Errors)"  =  INPUT  £;f! 

48  GRAPHICS  7 


ATARI  OWNERS!! 

HELP  is  here! 

HELP  is  a  prosram  that  will  sive  statement  cross- 
referencing,  program  renumbering,  string  search  and 
edit,  and  much  more.  A  manual  is  included  to  help 
you  learn  more  about  program  operation,  strings,  and 
files.  Only  $34.95  through  April.  (S39.95  after  that.) 
Specify  CASSEHE  or  DISK  and  add  $2  for  S&H. 

Our  word  processor  will  be  available  in  April,  too!! 
Write  or  call  for  details. 

Computer's  Voice 

2370  Ella,    Flint,  Ml    4850-4    Piione:  (313>238-5535 


50  F'RIHT  "TO  CHANGE  CCLDRS  F'RESs  BlfTTrW 

l-WEKI         CURSOR  IS  hT  EXTREME  LEFT  iJF  SCR 

EEH" 

70  GKUB  600 

86   IF  STRIG(3x>G  THEM  GOSUB  506  ^  GOTO   14 

S 

90  IF  V=:>75  THEN  PRINT  "ENTER  f€W  DIt€HSI 

OH  FOR:  CUBE" .;  a^piJT  SQ^>(=0:Y=u 

120  PCKE  77  ..y 

130   IF  STRIG<y)=8  THEN  GOSUE  700 

140  GCSUE:   1890 

150  X=K4v;diF:V=V+V[iIF 

■'Sm   if  X>143  T^H  X=143^G0Tu  308 

210   IF  Tm  T(€N  Y=80uj:!TO  300 

300   IF  X<0  TWei  X=0:GOTO  400 

310   IF  Y<7  THEN  Y=7 

409  GOTO  Sy 

500  CCiOR  i^FlOT  X/f:FOF:I=l  TO  S^tCXT  I 

^DJLOR  4:  PLOT  X/f:  RETURN 

600  H=INT(RHD(i)5^i5)+l 

bie  B=IHT<RND<1':'^14H2 

620   IF  B<4  THEN  E;=10 

630  SETCuLOR  1..H.B 

640  SETCuLOR  2..R,-E-2 

650  SETCuLOR  0..A..B-4 

i^ii    IF  X<10  TFEN  GOTO   120 

670  W\\M\ 

70£i   IF  X=0  THEM  IF  STRIG<0>=0  Tf€N  GOSUB 

680 
710  TR-AP   m 
720  CCLOR   1 
730  FiJR  1=0  TO  SQ 
740  FIOT  X/i'+I:a?RWTO  X+SQ...Y4I 
750  MEXT   I 
760  COLOR  2 

770  FOR;  1=1  TO  IWT(  3:*SC!  ).-'5 
780  PLOT  X+I.-Y-rORHWTO  X+I+S&..Y-I 
790  NEXT   I 
800  COLOR  3 

810  FOR   1=1  TO  IHT(3;^SG!)/5 
'3-20  FIOT  X+SiH-L.Y-I^DRAl.JTO  X+SQ+I.. Y+SQ-I 
+  1 

830  h€XT   I 

840   IF  STRIG<0X>0  THEN  X=0-Y=0 
85£1  RETURN 

1000  l'WT=STICK( 0> ^ XDIF=0: YPIF^y 
1100   IF  i>JHftT=15  THEN  RETURN 
1110   IF  14HhT=14  then  YDIF=-1:  RETURN 
1120   IF  l4HHT=i3  THEN  YOIF=i  =F^TUR-N 
1130   IF  MHkT=11  TFEM  XDIF=-1 : RETURN 
1140   IF  NHrT=10  THEN  XDIF=-l^YOIF=-l =F€T 
LM4 

1150   If-  UHhT=9  THEN  Y0IF=1^>^.DIF=-^R-ET1!R' 
N 

1160   IF  WHhT=7  T^£N  XDIF^l  ^F^TURN 
1170   IF  WHHT=b  Tf£N  YDIF=-1^XDIF=1  ^F-ETiiR' 
N 
use   IF  l-flftT=5  THEN  X0IF=1^YDIF=1  ^RETURN  < 


April.  1981.  Issue  11. 


COMPUTEl 


95 


Printing 
Ciiaracters 
in  iVIixed 
Atari  Grapiiics 
iVIodes 

Craig  Potchett 
2  Swan  Terrace 
Greenwich,  CT  06830 

For  those  of  you  who  have  been  anxiously  awaiting 
this  appendum,  I  apologize.  Time  conflicts  and  the 
discovery  of  redefinable  character  sets  have  pro- 
hibited me  (until  now,  of  course)  from  writing  it.  For 
those  of  you  who  haven't,  get  hold  of  the  Sept/Oct 
1980  issue  of  COMPUTE!  and  read  up  on  "Design- 
ing Your  Own  Atari  Graphics  Modes."  This  article 
won't  be  of  much  use  to  you  until  you  do. 

The  problem,  if  you  recall,  is  with  printing 
characters  on  mode  lines  that  are  out  of  the  usual 
range  of  that  mode.  For  example,  if  we  design  a 
graphics  mode  such  that  the  thirtieth  line  is  mode 
two,  we  would  get  an  error  message  if  we  attempted 
to  print  on  that  line.  This  is  because  the  Atari  thinks 
it  is  in  the  regular  mode  two,  which  only  allows 
twelve  lines  of  characters.  We  must  therefore  find 
another  way  to  put  the  characters  on  the  screen. 

As  you  may  already  realize,  the  screen  is  just  a 
type  of  window  looking  into  a  part  of  memory.  If  you 
change  that  memory,  what  you  see  on  the  screen  also 
changes.  The  solution,  therefore,  is  just  to  POKE  the 
characters  into  the  memory  locations  that  correspond 
to  the  positions  on  the  screen  where  we  want  them  to 
appear. 

Where  is  the  screen  In  memory? 

We  already  know  where  the  display  list  is  in 
memory;  we  used  the  variable  BEGIN  to  point  to  it 
last  time: 
BEGIN  =  PEEK(560)  +  PEEK(561)*256  +  4 

But,  you  may  well  ask,  what  does  this  have  to  do 

with  the  screen  memory,  or  display  memory  as  we 

will  call  it  here?  It  just  so  happens  that  the  first  two 

memory  locations  in  the  display  list  point  to  the 

beginning  of  display  memory  in  the  following 

fashion: 

DISMEN  =  PEEK(BEGIN)  +  PEEK(BEGIN  +  1)'256 

If  you  recall,  we  never  used  the  first  two  memory 
locations  in  the  display  list  last  time;  now  you  know 

why. 


How  do  we  calculate  the  exact  memory 
locations  to  POKE  into? 

Each  mode  line  used  up  a  certain  amount  of 
memory.  As  you  might  guess,  different  modes  use 
different  amounts  of  memory  per  line.  To  be  more 
exact: 

MODE  012345678 

MEM/LINE     40     20     20     10     10     20     20     40     40 
So  all  we  have  to  do  is  figure  out  how  much  memory 
is  used  before  the  mode  line  that  we  want  to  print 
on,  and  add  that  to  DISMEM  to  determine  where 
we  want  to  start  POKEing.  As  an  example  of  how  to 
do  this,  let's  suppose  we  have  a  gaphics  mode  with 
four  lines  of  mode  1,  fifty  lines  of  mode  seven,  three 
lines  of  mode  four,  and  three  lines  of  mode  two 
(4X8   +  50X2   +  3X4  +  3X16   = 
32  -(- 100  -I- 12  +  48  =  192);  and  we  want  to  print  on 
the  second  line  of  mode  two.  Checking  the  table 
above,  we  go: 


4  lines  of  mode  1    =   4X20   =  80 

50  lines  of  mode  7   =   50X40   =   2000 

3  lines  of  mode  4   =   3X10   =  30 

1  line  of  mode  2   =   1X20   =  20 


(remember,  we  only 
count  the  lines  above 
the  one  we  want  to 
print  on) 


For  a  grand  total  of: 


2130 


Worid  Ciass 


Your  ATARI  is  a  world  class  personal  computer.  But  you 
need  great  software  in  order  to  exploit  its  capabilities. 
And  you  need  information  about  how  it  all  works. 

IRIDIS  is  a  series  of  software  packages  that  will  help  you 
enjoy  and  understand  your  ATARI  more  fully.  The 
programs  are  outstanding,  just  as  you  would  expect  from 
the  people  who  have  published  23  issues  of  the  widely 
acclaimed  QVRSOR  Magazine  for  the  Pet  since  1978.  But 
IRIDIS  is  more  than  just  a  collection  of  excellent 
programs.  IRIDIS  p2  comes  with  a  56-page  manual  that 
has  clear,  detailed  explanations  of  how  each  program 
works.  The  explanations  tell  you  line-by-line  what  each 
program  does,  and  how  it  does  it. 

IRIDIS  and  your  ATARI:  A  winning  team.  World  Class! 


IRIDIS #2- Fondedit  and  Knotwork  programs. 
Includes  56  page  User  Manual. 
$15.95  Cassette,  S18.95  disk. 
Mastercharge  and  Visa  welcome. 


Published  By; 


theCODE 
WORKS 


Box  550 

Goleta.  CA  93116 
805-683-1585 
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Therefore,  memory  location  DISMEM  +2130 
represents  the  first  character  in  the  second  line  of 
mode  2  Jot  this  particular  mode.  Memory  location 
DISMEM  +2131  represents  the  second  character, 
and  so  on  up  to  DISMEM  +  2149  for  the  twentieth 
character. 

We  know  that  POKEing  the  appropriate  value 
into  the  appropriate  location  will  cause  the  desired 
character  to  appear  at  the  desired  screen  location. 
Since  we  already  know^  how  to  determine  the  ap- 
propriate memory  location,  we  now  ask: 

How  do  I  calculate  the  appropriate  value  for 
a  character? 

It  turns  out  that  the  value  to  poke  for  a  given 
character  corresponds  to  the  order  in  which  the 
character  descriptions  are  stored  in  ROM  (see 
"Designing  Your  Own  Atari  Character  Sets"  in  the 
March  1981  issue  of  COMPUTE!).  As  a  quick 
memory  refresher: 

ATASCII    VALUE  TO 
VALUE  POKE 


0-31 
32-95 
96-127 


64-95 

0-63 

96-127 


For  reverse  characters,  just  add  128  to  the  value  of 
the  normal  character. 

My  brain  is  in  hibernation;  how  do  i  convert 
a  character  string  to  its  appropriate  values? 

I'll  leave  you  with  the  folowing  self-explanatory 
subroutine  that  will  take  the  (predefined)  character 
string  PRNTME$  and  the  starting  memory  location 
STARTHERE  (also  predefined  and  equal  to 
DISMEM  +  offset)  and  POKE  PRNTME$  into  the 
appropriate  (love  that  word!)  memory  locations.  En- 
joy! 

3ffify0  REM  yfJVas  loop  will   act  on  each  c 

haracter  in  PRINTMEf;;;/ 

30610  FOF:  riE=l  TO  LEH(  PRHTMEI- ) 

^i£@  REM  .■■■■JFind  hThSCII  yalue  of  chmic 

ter'S:/ 

30030  LiRLUE=ftSC(  PRfJTr€l(  f1E ..  i1E  > ) 

38040  REM  .'"^icSubtract  128  temporarily  it 

it's  a  re'v-erse  'rhir-ictert-' 

30050  UhLLE=UhLUE-128;KUhLUE>12?)^REM  /* 

see  note  be  1  owl.-' 

3e6b0  REM  ■■■■tM-ike  the  .appropriate  value  a 

dJustiiients:-;--/ 

30070  UhlLE=UkLUE+64*(  UALUE<32  ;'-32S:(  UALU 

E>31  AND  UhLUEOS) 

^^80  REM  ■■■IConyert  back  to  re'..-'erse  iY  n 

ecessaral--"' 

30090  UhLUE=UhLUE*12S*<  hSC( PRHTME*( ME. ME 

K'>127) 


30109  POKE  STARTHERE+ME-lAwLUE^REn  /^re 

ivieiiiber..   t'E  starts  at  9/    frot  1%/ 

30119  ?  UhLUE 

^120  REM  /:j:Go  to  next  character'-'---'^ 

30130  hE/<T  ME 

30140  REM  /'m\\   done,   sa^i  soodbye:t:.''' 

30150  RETURN 


Note  that  (condition)  equals  1  if  the  condition  is  true, 
0  if  it's  not.  Thus,  X  =  126:PRINT  (X  =  126) 
:PRINT  (X  =  127)  will  print  a  1  followed  by  a  0. 

SPECIAL  CORRECTION  NOTE 

The  original  article,  "Designing  Your  Own  Atari 
Graphics  Modes,  "  was  incorrect  in  that  the  graphics 
mode  you  use  initially  should  be  a  full  screen  mode. 
In  other  words,  if  graphics  mode  six  is  the  mode  that 
uses  the  most  memory  out  of  the  modes  you  will  be 
mixing,  you  should  use  GRAPHICS  22,  not 
GRAPHICS  6  (just  add  16  to  the  mode  number).  In 
the  example  used  in  the  article,  line  10  should  read: 
10  GRAPHICS  17  and  not  10  GRAPHICS  1 
My  apologies  for  any  problems  caused  by  this 
mistake.  © 
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Software  for  the  Atarit 
SPELLBOQND 


S^ 


An  ■L'xltfmeiy  versatilr.  usi-l  uri 
onled  program  for  any  grdde 
it'vt'l-  Can  be  used  with  exislrng 
data  base,  user  created  data,  or 
additional  data  cassoHes, 
It  (ealurts: 

•  L<?jrning  level  -  holds  a  word 
on  thf  scieen  for  you  to  study. 
•  Test  level -flashes  the  word  on 

tfie  screen  for  you  to  spell 
Comes  witfi  a  data  base  of  itie 
rnost    frequently   misspelled 
words, 
•  Create  your  own  data  base, 
Store  the  words  on  cassette  for 
future  use. 

Change  the  words  in  the  data 
base  WTih  one  of  the  additional     / 
cassettes  thai  are  available 


SPELLBCXJMD  DATA  TAPES  fol- 
low a  phonetir  sequence.  Tape 
'^  1  begins  with  short  vowel,  three 
letter  \Aordii  and  progres^s  to 
long  vowel  fouf  letter  words.  The 
words  on  each  cassette  conUnue 
this  seqjence.  All  words  in  this 
series  are  grouped  phoneticalt>' 
and  by  grade  level  wfK'never  pos- 
sible. All  DATA  cassettes  conlaln 
300  words. 


SPELLBOUND  $1500 

(master  proqram  with  most 
frequentk  mnispelled  words) 
BASIC  2'IK 

SB  DATA  TAPE  *1     .     ?5.00 
(short  voweis  long  vowels) 
SB  DATA  TAPE  '2  S5.00 

(short  vDWL-li  bnq  towels 
blends  J 
/  SB  DATA  TAPE  '3  S5.00 

Grades  2-4  i]  blends  hards 
soft  cl 
SB  DATA  TAPE  »4       .    ^500 
Grades  2-4  ( di[)thf>rn|s 
liomonvnis} 

SB  DATA  TAPE  "5  53  00 

(silent  letters  endings 
compound  words) 
SB  DATA  TAPE  *6  55  00 

Crddes  3  5  (more  diplhongs 
'        dcuble  consonantsi 
SB  DATA  TAPE  '7  ^5  00 

Grades  4-6  (compound  v^cjrds 
endings] 
SB  DATA  TAPE  "8,         S5  OD 
Grades 4-6  (words  not  covered 
in  previous  units) 
All  Data  Tapes  Requiri' 
The  Spellbound  Master  Prfiqraiii 


^.H.E.S.l.S. 
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Invaders  From 
Outer  Space 

An  Atari  Program  Using 
One  Joysticic 

David  H.  Markley 
Reynoldsburg,  Ohio 

This  program  is  a  simplified  version  of  an  earlier 
program  I  wrote  called  "Alien  Landers"  and  is 
designed  to  run  in  8K  of  memory.  The  object  of  the 
game  described  here,  is  to  protect  your  galactic  base 
from  an  invasion  of  allien  saucers  of  unknown  origin. 
Your  weapon  against  the  alien  saucer  is  a 
sophisticated  photon  cannon  which  you  control  by  a 
joystick  connected  to  controller  port  #1.  The  saucer 
on  the  other  hand,  is  equipped  with  a  mysterious 
paralyzing  death  ray  which  when  energized,  will  im- 
mobilize and  possibly  vaporize  your  photon  cannon. 
The  game  is  played  by  defending  your  base  against 
the  saucers  and  achieving  the  highest  score  possible 
before  your  3  photon  cannons  are  destroyed.  The 
prog[ram  keeps  track  of  the  highest  score  obtained 
during  any  individual  game  and  displays  the  final 
game  score  and  the  high  game  score  at  the  end  of 
each  battle.  After  starting  the  game  using  the  RUN 
command,  additional  battles  are  initiated  by  holding 
the  start  button  down  until  the  new  game  begins. 

This  program  utilizes  many  of  the  fine  features 
of  the  ATARI  personal  computer,  such  as  the  ex- 
citing sound  effects  and  the  advanced  player/missile 
graphics.  The  player/missile  graphics  are  used  to 
enable  the  program  to  provide  good  animation 
without  the  overhead  of  saving  and  restoring  the 
background  as  the  player  or  missile  image  moves 
through  the  playfield.  Another  ATARI  feature  used 
here  is  the  player/missile  collision  registers.  These 
registers  are  associated  with  the  ATARI'S  graphics 
and  indicate  when  a  player  or  missile  overlaps  with 
another  player,  missile,  or  playfield  image. 

The  program  from  line  30  thru  line  600  provides 
background  setup  and  player/missile  initialization. 
Initialization  begins  by  allocating  space  for  the 
player/missile  image  buffers.  The  buffers  are  placed 
in  a  free  area  of  memory  just  below  the  graphics 
memory  with  the  base  address  located  2048  bytes  (8 
pages)  from  the  top  of  memory.  This  leaves  the  top 
IK  of  memory  for  the  graphics  2  display  list  and 
mapping  data. 

The  functional  player/missile  (P/M)  graphics 
area  begins  with  the  missile  image  buffer,  Since  the 
program  uses  the  double  resolution  mode  of  P/M 
graphics,  the  missile  image  buffer  begins  384  bytes 


from  the  base  address  and  is  followed  by  four  player 
image  buffers.  Each  buffer  occupies  128  bytes  of 
memory.  Invaders  from  Outer  Space  uses  only  two 
of  the  four  available  players  which  are  in  the  form  of 
a  saucer  (player  1)  and  a  photon  cannon  (player  2). 
The  images  of  the  saucer  and  cannon  are  formed  by 
placing  a  bit  pattern  of  the  shapes  into  their  cor- 
responding player  image  buffers. 

Lines  600  and  700  initialize  the  game's  counters 
and  registers.  The  high  game  score  counter  initial- 
ized by  line  600  is  used  to  keep  track  of  the  highest 
score  obtained  for  all  games  played  during  any  pro- 
gram run.  This  counter  is  only  initialized  one  time. 
Registers  and  counters  which  are  initialized  every 
time  a  new  game  is  played  are  all  located  at  line  700. 

With  the  playfield  and  players  enabled  and  the 
games  counters  and  registers  initialized,  the  program 
is  ready  to  begin  antimating  the  graphics  by  entering 
the  game's  antimation  sequencer  loop  (lines  1000 
thru  2000).  This  section  of  the  program  is  used  to 
control  the  movement  of  the  saucer,  cannon,  and 
photon.  It  also  determines  when  to  fire  the  saucer's 
death  ray  and  checks  for  P/M  collisions. 

The  sequencer  loop  begins  by  determining  the 
saucer's  horizontal  position  in  relation  to  the  play 
field.  Normally  the  saucer  will  travel  across  the  field 
in  a  left  to  right  direction  in  steps  of  5  horizontal  in- 
crements. If  the  saucer  is  within  the  range  of  fire  of 
the  cannon  however,  and  is  currently  under  attack 
(M  >0)  the  saucer  will  take  evasive  action  by  moving 
randomly  within  a  short  distance  of  either  side  of  its 
current  position.  With  the  position  of  the  saucer 
determined,  the  sequencer's  next  task  is  to  produce 
the  saucer's  sound  effect.  This  effect  is  created  by 
stepping  through  a  series  of  six  frequencies  in  which 
the  frequency  is  changed  one  step  for  each  loop 
cycle.  Once  the  saucer  has  been  placed  in  its  new 
position,  a  test  is  made  to  see  if  it  is  in  attack  range 
of  the  cannon.  If  the  test  (line  1060)  indicates  that 
the  saucer  is  within  15  increments  of  the  cannon,  the 
program  will  go  to  the  death  ray  handler  (line  3100). 

The  next  sequencer  task  to  be  handled  is  the 
control  of  the  cannon  and  its  associated  photon 
missile  (lines  1100  thru  1220).  The  program  begins 
by  checking  to  see  if  the  photon  is  ready  to  be  fired. 
If  it  is  ready  to  fire  or  has  reached  the  top  of  the 
playfield  (M^J  +8),  its  sound  is  turned  off  and  the 
joystick  trigger  is  examined.  If  the  trigger  is  not 
pressed,  the  program  will  continue  through  the  se- 
quencer loop  and  will  examine  the  trigger  each  time 
it  passes  through  the  loop.  When  the  trigger  is  finally 
pressed,  the  M  pointer  will  be  set  to  an  address  of 
the  missile  image  buffer  which  corresponds  to  a  ver- 
ticcd  position  directly  above  the  cannon's  muzzle. 

The  horizontal  position  of  the  photon  is  handled 
by  calculating  the  horizontal  position  of  the  cannon's 
center  and  placing  it  into  the  cannon's  horizontal 
positioning  missile  register.  Line  1110  controls  the 
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movement  of  a  photon  which  is  enroute  to  its  target. 
To  move  an  object  vertically  using  the  P/M  graphics, 
the  image  is  first  removed  from  its  current  position 
within  the  image  buffer  and  then  rewritten  into  its 
new  location.  The  P/M  graphics  function  in  such  a 
way  that  as  the  base  address  of  the  image  data  is 
moved  to  a  lower  numbered  address  in  the  buffer, 
the  image  will  appear  to  move  upward  on  the  screen. 
After  each  photon  movement,  the  player/missile  colli- 
sion register  is  checked  to  see  if  the  saucer  has  been 
hit.  When  a  hit  is  detected  the  program  exits  the 
sequencer  loop  and  goes  to  the  routine  at  line  3000  to 
handle  the  collision.  If  the  saucer  is  not  hit  the 
sequencer  loop  enters  the  code  which  handles  cannon 
movement.  When  the  joystick  is  moved  to  the  left  or 
right  the  cannon  is  shifted  5  increments  to  the  left  or 
right  of  its  current  position  each  pass  through  the 
loop.  With  the  completion  of  this  code,  the  sequence 
loop  is  now  ready  for  the  next  pass. 

The  routine  starting  at  line  3000  is  used  to  con- 
trol hits  on  the  saucer.  It  begins  by  removing  the 
photon  from  the  playfield  by  clearing  the  first  29 
bytes  of  the  missile  image  buffer.  This  area 
represents  the  area  on  the  playfield  in  which  the 
photon  can  collide  with  the  saucer.  When  the  buffer 
has  been  cleared,  the  missile  position  pointer  M  is 
reset  to  zero  as  an  indication  that  it  is  ready  to  be 
fired  again.  To  help  produce  the  effect  of  more  than 
one  saucer,  the  saucer's  color  is  randomly  changed 
each  time  it  is  hit.  Finally  the  score  is  updated  and 
the  background  flag  (BK)  is  set  to  indicate  an  above 
ground  explosion.  The  program  then  goes  to  the  ex- 
plosion handler  routine  (line  4000). 

The  routine  starting  at  location  3100  is  used  to 
generate  the  saucer's  death  ray.  It  begins  by  posi- 
tioning the  ray  at  the  center  of  the  saucer.  This  is 
done  by  calculating  the  center  of  the  saucer  and 
placing  this  position  into  the  ray's  horizontal  position 
missile  register.  The  sound  and  visual  effects  are 
handled  by  lines  3120  thru  3140,  The  ray  is  first 
drawn  by  setting  bits  0  and  1  for  every  third  byte  in 
the  missile  image  buffer.  It  is  then  erased  by  again 
accessing  every  third  byte  and  clearing  bits  0  and  1 
to  zero.  As  the  ray  is  removed,  the  frequency  of  its 
associated  sound  generator  is  decreased.  Upon  com- 
pleting the  death  ray,  the  program  examines  the  P/M 
collision  register  corresponding  to  the  ray  missile  and 
the  cannon  player.  If  the  collision  took  place,  an  ex- 
plosion effect  is  produced  by  moving  the  cannon  to  a 
position  off  the  playfield  and  setting  the  explosion 
back  ground  flag  for  the  bottom  text  window  before 
calling  the  explosion  handler  at  line  4000. 

The  explosion  handler  is  used  to  produce  the  ex- 
plosion effect  for  both  the  saucer  and  the  cannon.  To 
begin,  the  explosion  handler  resets  the  P/M  collision 
registers.  The  collision  registers  are  designed  to  be 
latching  and  must  be  reset  each  time  a  coflision  has 
been  registered.  After  terminating  the  sound  of  the 


photon  which  may  have  caused  the  explosion,  the 
program  begins  to  produce  the  visual  and  audio 
effects  of  the  explosion.  This  is  done  by  stepping  the 
variable  X  from  14  to  0  and  using  its  value  to  control 
the  intensity  of  the  color  and  sound.  The  background 
which  is  determined  by  BK  was  selected  by  the 
calling  program  before  the  explosion  handler  was 
entered.  When  the  explosion  is  complete,  the 
playfield  colors  are  returned  to  their  normal  hue. 

When  the  explosion  effect  is  complete,  the  pro- 
gram is  ready  to  display  the  cannon  number  or 
score.  Since  the  program  displays  all  messages  at  the 
top  of  the  screen  using  graphics  2,  the  saucer  must 
be  removed  from  the  screen  by  setting  its  P/M  color 
registers  to  zero.  The  saucer's  original  color  is  stored 
in  X  and  will  be  again  restored  at  the  completion  of 
the  message  display  cycle.  After  a  short  delay  while 
the  message  is  being  displayed,  a  test  is  made  to 
determine  if  the  last  cannon  has  been  hit.  If  not,  the 
message  is  removed  and  the  background  is  restored 
and  the  game  continues.  When  the  game  is  finally 
completed,  the  score  is  compared  to  the  high  game 
score.  If  the  score  resulting  from  the  last  game  is 
higher,  the  high  game  score  is  updated.  The  program 
indicates  the  end  of  the  game  by  alternately  dis- 
playing the  last  game  and  high  game  scores.  After 
each  display  of  the  high  game  score  the  start  switch  is 
examined  to  see  if  a  new  game  is  requested. 

le  REM   IHUADERS  FROM  OUTER  SPfiCE 
15  REM  COPYRIGHT  (c)  1988 
20  REM  BY  DAUID  H.   MARKLEY 

Print  title 

25  OlftPHICS  2 
38  PRIWT  16;" 
35  PRINT  #€>■" 
48  PRINT  tSj" 


INUADERS" 

FROM" 

OUTER  SPACE' 


Start  player/missile  data  list  2K  from  top  of  memory.  Place  in 
P/M  base  register  and  calculate  beginning  address  of  the 
player  data  lists. 

56  I=PEEK<106>-8:POKE  54279,1 
68  J=»:256+384 

Clear  P/M  buffer  area 

70  FOR  X=J  TO  J+3S4 
88  POKE  X.0 
90  h€XT  X 

Generate  play  field 

100  OWHICS  2 

110  SETCOLOR  2.1L6 

126  COLOR  3 

130  prsKE  84.6 

140  PO<E  84.5 

150  POKE  84,3 

160  POKE  M,7 

Enable  player/miss 


POKE  85.4^?  #6;".% 
POKE  85/2^?  ft€;°* 
POKE  85.8  =  ?  *6;V% 
POKE  85.14=?  «€;".» 

le  DMA  for  double  line  resol 


n    n 

n 
II     n 


206  POKE  559. 4€ 

Place  saucer  image  data  into  first  player's  image  buffer  area 
and  set  its  color  to  green  (200).  Set  the  saucer's  initial 
horizontal  position  to  70. 
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SOFTWARE  FOR  THE  ATARI  800 
AND  THE  ATARI  400 


l*le 


TARI  TREK" 

By  Fabio  Ehrengruber 

Get  ready  lor  an  exciting  trek  through  space.  Your 
mission  is  to  rid  the  galaxy  of  Klingon  warships,  and  to 
accomplish  this  you  must  use  strategy  to  guide  the  star- 
ship  Enterprise  around  stars,  through  space  storms,  and 
amidst  enemy  fire.  Sound  and  color  enlii/en  this  action- 
packed  version  o(  the  traditional  trek  game.  Nine  levels  of 
play  allow  the  player  to  make  the  mission  as  easy  or  as 
challenging  as  he  wishes.  At  the  highest  level  you  are  also 
playing  against  lime.  Damage  to  your  ship  can  be 
repaired  in  space  at  a  cost  of  time  and  resources  if  you 
can't  make  il  back  to  base.  TARI  TREK  gives  you  a  lot  of 
trek  at  a  low  price.  This  program  is  written  entirely  in 
BASIC  and  requires  at  least  24K  of  user  memory.  For  the 
Alan  800  oniy. 

Cassette  -  J11.95        Diskette  -  J14.95 


FASTGAMMON" 

By  Bob  Christiansen 

Play  backgammon  against  a  talented  computer  oppo- 
nent. This  IS  the  latest  and  best  version  of  the  most  popu- 
backgammon-playing  program  for  personal  computers  - 
FASTGflMMON.  Roll  your  own  dice  or  let  the  computer  roll 
them  for  you,  Ad|ust  the  display  speed  to  tie  last  or  slow. 
If  you  wish  you  can  play  a  game  using  the  same  dice  rrills 
as  the  previous  game  -  a  greal  aid  in  improving  your  skills 
at  backgammon.  Beginners  find  it  easy  to  learn  backgam- 
mon by  playing  against  the  computer,  and  even  very 
good  players  find  it  a  challenge  to  beat  FASTGAMMON. 
The  !2page  instruction  booklet  includes  the  rules  of  the 
game.  Written  in  machine  language.  Requires  only  8K  of 
RAM  and  runs  on  both  the  Alan  400  and  the  Atari  80f), 

On  cassette  only  -  J  19.95 


TANK  TRAP 

By  Don  Ursem 

A  rampaging  tank  triesto  run  you  down.  You  are  a  combat 
engineer,  building  concrete  barriers  in  an  effort  to  con- 
lam  the  tank.  Use  either  the  keyboard  or  an  Atarr  joystick 
to  move  your  man  and  build  walls.  If  you  trap  the  tank  you 
will  be  awarded  a  rank  based  on  the  amount  of  time  and 
concrete  you  used  up  But  they'll  be  playing  laps  for  you 
if  you  get  run  over.  There  are  four  levels  of  play.  Higher 
levels  of  play  introduce  slow  curing  concrete,  citizens  to 
protect,  and  the  ability  of  the  tank  to  shoot  through  any 
wall  unless  you  stay  close  by.  Music,  color,  and  sound  ef- 
fects add  to  the  excitement.  Written  in  BASIC  with  ma- 
chine language  subroutines.  Requires  at  least  IBKof  user 
memory.  Runs  on  the  Atari  800  and  on  an  Atari  400  with 
16K  RAfifl. 

Cassette  -  J11.95        Disketle  -  tU.95 


QS  FORTH"  By  James  Albanese  Step  into  the  world  of  the  remarkable  FORTH  programming  language.  Writing  programs  in  FORTH  is  much  easier  than  writing  them  m  as- 
sembly language  yet  FORTH  programs  run  almost  as  fast  as  machine  code  and  many  times  faster  than  BASIC  programs.  QS  FORTH  is  based  on  fig-FORTH,  the  popular  model 
from  the  FORTH  Interest  Group  that  has  become  a  standard  for  microcomputers,  QS  FORTH  is  a  disk-based  system  that  can  be  used  with  up  to  four  disk  drives.  There  are  five 
modules  included: 

1.  The  FORTH  KERNEL  (The  standard  fig-FORTH  model  customized  to  run  on  the  Atari  computer). 

2  An  EXTENSION  to  the  basic  vocabulary  that  contains  some  handy  additional  words. 

3,  An  EDITOR  that  allows  editing  source  programs  Iscreens)  using  Atari  type  ediling, 

4,  An  lOCB  module  that  makes  I/O  operations  easy  to  set  up. 

5,  An  ASSEMBLER  that  allows  defining  FORTH  words  as  a  series  ol  6502  assembly  language  instructions. 

Modules  2-5  may  not  have  to  be  loaded  with  the  user's  application  program,  allowingfor  some  efficiencies  in  program  overhead.  Full  error  statements  (not  just  numerical 
codes)  are  printed  otiL  including  most  disk  error  statements,  QS  FORTH  requires  at  least  24K  of  RAM  and  at  least  one  disk  drive.  For  the  Atari  800  only. 

On  diskette  only  -  $79,95 

**■*•**♦■*** 

ASSEMBLER  t)y  Gary  Shannon  Write  your  own  6502  machine  language  programs  wilh  this  inexpensive  in-RAM  editor/assembler.  Use  the  editor  to  create  and  edit  your 
assembler  source  code.  Then  use  the  assembler  to  translate  the  source  code  mto  machine  language  instructions  and  store  the  code  in  memory.  Simple  commands  allow  you 
to  save  and  load  the  source  code  to  and  from  cassette  tape.  You  can  also  save  any  part  of  memory  on  lape  and  load  it  back  into  RAM  at  the  same  or  at  a  different  location.  The 
assembler  handles  all  6502  mnemonics  plus  12  pseudo-ops  that  include  video  and  printer  control.  Commenting  is  allowed  and  error  checking  is  performed.  A  very  useful 
feature  allows  you  to  view  and  modify  hexadecimal  code  anywiiere  in  memory.  Inslructions  on  how  to  interface  machine  language  subroutines  to  your  BASIC  programs  are 
included.  ASSEMBLER  requires  16K  of  user  memory  and  runs  on  both  the  Atari  300  and  the  Atari  400. 

On  cassette  only  ■  $24.95 

•  ***-****♦ 

6502  DISASSEMBLER  by  Bob  Pierce.  This  neat  8K  BASIC  program  allows  you  to  disassemble  machine  code,  translafing  it  and  listing  it  in  assembly  language  format  on 
the  video  and  on  the  printer  il  you  have  one  6502  DISASSEMBLER  can  be  used  to  disassemble  the  operating  system  ROM,  the  BASIC  cartridge,  and  machine  language  pro- 
grams located  anywhere  in  RAM  except  where  Ihe  DISASSEMBLER  itself  resides.  (Most  Atari  cartridges  are  protected  and  cannot  be  disassembled  using  this  disassembler.) 
Also  works  as  an  ASCII  interpreter,  translating  machine  code  into  ASCII  characters,  6502  DISASSEMBLER  requires  only  8K  ol  user  memory  and  runs  on  both  the  Atari  800 
and  the  Alan  400, 

Cassette  -  111,95       Diskette  -  SM,95 


QUTlLiry  SOFTWTlRe 

6660  Reseda  Blvd  ,  Suite  105,  Reseda.  CA91335 


(213)344-1^599 


■Indicates  trademarks  ot  Atari.  Inc. 


WHERE  TO  GET  IT:  Call  us  at  (2131 344-6599  for  the  name  of  Ihe  Duality  Softwite  dealer  nearest 
you  If  necessary  you  may  miier  diieclly  from  us.  Mastercard  andVisa  cardholders  may  place  or- 
ders by  telephone.  Or  mail  your  check  or  bankcard  number  M  Quality  Soflwaie.  6660  Reseda 
Blvd.,  Suite  105,  Reseda.  CH91335  California  residcnls  add  6S  sales  tai  SHIPPING  CHARGES: 
Within  Noith  America  orders  must  include  SI  50  for  hrst  class  shipping  and  handling  Outside 
North  America  (he  charje  lor  airmail  shippinj  and  tiandlin£  is  J5(XI  Pay  in  U.S.  currency. 
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WE   ARE  DIFFERENT! 


P.O.  BOX  16489 

IRVINE,  CA9E713 


80%  of  the  games  available  for  Atari 
systems  are  pure  garbage!  The  other 
20%,   the  good  ones,  charge  a  fortune. 

We  create  superior,  total   graphic 
games  at  the  right  price.     We'll   also 
save  you  money  on  hardware. 

Try  us  one  time  with  this  guarantee- 
Send  $15  for  our  Garaes-1  disk  (16  K). 
It  has  two  thinking  games,   CHEENG'S 
RISERS  and  CLOSE  'N  COUNTERS.  Both 
are  one  player  games.     CHEENG  has   10 
levels  of  play,  CLOSE  has  6  levels. 
Your  children  will   love  them,  you'll 
become  addicted  to  them. 

IF   YOU  DON'T   THINK   THE  DISK  IS   WORTH 
EVERY  PENNY,    SEND   IT  BACK  AND   WE'LL 
REFUND   EVERY   PENNY   -    IMMEDIATELY! 

EPSON  MX-80   PRINTER $497 

Calif  residents  -  add  6%  sales  tax 


m    Computer 

ATARI-  Software 

(FOR  ATAFil  Pnn  4  -,00  REQUIRES  I6K  MEMORY) 

HORSEWORD  DERBYtm 

-Player  against  the  computer 

-^Action  graphics 

'Attractive  colors  and  sounds  $' 

+Four  levels  of  play 

AVOID 

+1  or  2  Player  ACTION  SPACE  GAME 
tGreat  color,  sound,  graphic  combination   , 
♦5  play  variations  "  .  . 

+Keep  ship  in  quadrant  while  trying  to 
blast  everyone.  You  can  (including  opponent) 

"THE  BEST  PLAYER  WINS" 

TRIBOMB  WJt^- 

+  ACTION  GAME 

-^1  or  2  player  game...just  tiV  1o  beat  $  \M95 

the  computer.  II 

+5  levels  o(  play 
"THE  BETTER  YOU  GET  THE  HARDER  WE  MAKE  ITl' 

ATARI  REGISTERED  TRADEMARK  OF  ATARI  INC. 

ALL  ATAHI  2(00.  SOD  *  <00  CARTRIDCSES  t  SOFTWARE. 
HARDWARE.    JOYSTICKS.  PADDLES  ETCSEND  FOR  CATALOGE. 

Dealer  lnquiries-516  883-0O94 


PLEASE  SEND  ME 


COMPUTER  MAGIC  LTD. 

176  Mam  Street    Port  Washington 

New  York  11050  (  JHORSEWORD  DERBY- 

NAME  (  )AVOID  — 

ADDRESS (, TRIBOMB 

ADD  i1.»  SHIPPlNS 

N  Y    Residents  Add  T'a  Sales  Tan       Arioun  I  Enc  losed 


380  F-OKE  J+148.24 

310  POKE  J+149;126 

320  FtKE  J+150.1?! 

338  PCKE  J+151.126 

340  POKE  .J+152.24 

350  F-OKE  704.206 

360  POKE  5324S.79 

Place  photon  cannon  image  data  into  second  player's 
mapping  buffer  area  and  set  color  to  orange.  Set  cannon's 
initial  horizontal  position  to  160. 

400  POKE  J+347.24 

410  POKE  J+348.60 

420  POKE  J+349.24 

430  POKE  J+359,24 

440  FtlKE  J+351.60 

450  POKE  J+352.126 

460  POKE  J+353.255 

470  POKE  J+354..ie2 

480  POKE  795.56 
490  QPOS=160 

Set  saucer  player  to  double  width  and  enable  P/M  graphics. 

500  Pia<E  53256.1 
510  POKE  53277.3 

Initialize  game  counters  and  registers. 

600  HIGH=0 

700  M=8:SC0RE=y:CH=l 

This  ends  program  initialization.  Begin  process  loop. 
Determine  saucer's  position. 

1000  FOR  P0S=15  TO  240  STEP  5 
1010  SCPOS=POS 

Vary  saucer  position  if  in  range  of  cannon. 

1620   IF  ABS(POS-C^FOS)<20  AUD  fl-OB  THEH 
SCPOS=POS+(  2'5-5S:j;RhflX  0 )  :< 
1630  POK.E  5324S,SC:F'0S 

Produce  saucer  sound  effect. 

1040  FRQ=FRQ+MF  FRQ>6  THEH  FRQ=1 
1050  Sai-€  0.60.'FRQ,16.5 

If  missile  is  not  launched  check  if  in  range  to  activate  saucer 
death  ray. 

1060  IF  M<J+12  THEH  IF  ftBSC  ChPOS-SCPOS  K 
15  1\£H  3100 

If  missile  is  not  launched  or  has  reached  the  top  of  the  screen, 
set  missile  flag  and  sound  to  zero.  Check  fire  button,  if 
pressed  init  missile  position  at  cannon. 

1100   IF  n<J+S  T^€H  !t=0^SOUHD  1,0,0.0=  IF 
STRIGC0)=0  T^e■^  tt=J+93^P0KE  53253. ChPOS+ 
3 

If  missile  is  launched  then  move  it  to  next  vertical  position. 

1110  IF  ri>0  Th€N  POKE  M.0-POKE  n-1.0:M=+1 
-8  =  POKE  nA2--^'\y.£  n-1.12  =  S0U^JD  LAeS(M+5 
0-J)*0.5,8.15 

Check  missile  collision  register.  If  hit  then  goto  3000  for  effect. 

1120  IF  PEEK<  53257  ■j=l  Tl€H  3660 

Determine  cannon  horizontal  position. 

1200  IF  STICK(0";'=U  The^  IF  CHPOS>50  THE 
H  Ch{P0S=CMPa5-5 

1210  IF  sTicK(0>=7  T^e^  if  chf'0s<198  the 

N  CNF*OS=Crf '05+5 
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1220  POKE  53249.  CMF'US 

End  process  loop. 

2060  t-€>iT  P0£:'O3T0  1980 

Saucer  hit  and  explosion  handler  erase  missile,  change  saucer 
color,  and  update  earth  score. 

3080  FOR  X=e  TO  -28  =  POKE  X+J.0  =  NEXT  X  =  t1=0 
3810  F"OKE  784.IHT(15tRND<:.0)>*16+S 
382-0  SC0RE=SC0RE+25 

Set  explosion  in  sky. 

3838  BK=4 
3040  GOTO  4000 

Saucer  death  ray  handler.  Position  death  ray  position  under  saucer. 

3100  F-OKE  53252.  SCPOS+7 

Fire  ray  and  produce  sound. 

3120  SOUC  L4;12il5^S0!JHD  0.6.0.8 

3130  FOR  X=25  TO  57  STEP  3  =  POKE  J+X.3^^€ 

XT  X 

3140  FOR  X=25  TO  97  STEP  S^F-QKE  J+X.0^SO 

UHD   l.X-23.12.15  =  f£XT  X 

3150  SOUHO  1.0.6.0 

Check  cannon's  missile  collision  register,  if  a  hit  then  update 
cannon  counter  and  produce  explosion. 

3200   IF  F-EEKt 53256 ><>2  T1€N  2600 
3210  CH=CN+1=P0KE  53249.0 
3220  BK=2 

Explosion  handler  program. 

clear  collision  registers  and  disable  missile  sound. 

4000  PCKE  53278,255 
4010  SOUND  1.0.6.0 

Produce  explosion  sound  and  light. 

4020  FOR  X=15  TO  6  STEP  -1 

4830  SETCOLOR  BK.3.X 

4040  SOUt-fi  0.50.0.x 

4850  FOR  0=0  TO  IS^eCT  D 

4068  ^€XT  X 

Restore  colors  for  sky  and  earth. 

4100  SETCOLOR  2,16.6 
4110  SETCOLOR  4.0.6 

Display  score. 

4200  POKE  84.0:POKE  85.2 

4210  FO<E  53248.6 

4220  IF  E«<=2  AHD  CH<4  TV£H  ?  •€;  "CAHNON 

";CN  =  GOTO  4240 

4230  ?  16; "SCORE  »;:POKE  85.8=?  »6jS 

CORE 

4240  FOR  D=0  TO  200^^£XT  D 

Check  if  end  of  game. 

4368   IF  CN<4  T>€H  4480 

4310   IF  SCORE>HIGH  THEN  HIGH=SCORE 

4320  F-OKE  84.0  =  POKE  85.2 

4330  ?  16;  "HIGH  "j^POKE  85.7  =  ?  #6;HIW 

4340  F-OKE  53279,8  =  FOR  0=8  TO  88 

4350   IF  PEEKC  53279  )=6  im\  788 

4360  hEXT  D=GOT0  4288 

Restore  background. 

4460  F'OKE  84.0  =  POKE  85.2  =  ?  #6;"     .".". 

u 

4410  GOTO  1000  © 


Software  for 
Personal  Computers 


A    collection    of    10    chollenging    pr 

Dgrams  created   to  provide   Q   unique             1 

entertaSnmerLt  value  —   and  ?   pefionol    buiineis  programi  with 

brood 

fjnctionol 

value.    In    disk    ond    0/ 

cassette  as  indicoted. 

GAMES 

•    HELICOPTER   BATTLE 

Rep.  -  16K  RAM  Cosielte 

S  9.95 

-  16K    RAM   Disk 

14.95 

•    HORSE   RACING 

Req.  -  16K   RAM  Cassette 

9-9S 

-  I6K  RAM,  Disk 

14.95 

•    KENO 

acq.—    SIC   RAM   Cossette 

9,93 

-16K   RAM,  Disk 

14.95 

•    LIGHTNING  BOLTS 

Req--  I6K   RAM   Cojselie 

9.95 

and    REACTION 

-24K   BAM   Disk 

14.95 

•    THE  MAD   MARBLE 

Req.  —    8K    RAM   Cassette 

9.95 

-  I4K    RAM.  Disk 

14.95 

•   MLISIGAME  (2  Gomel 

1     Req.  -  16K   RAMXossetle 

9.95 

-2iK    RAM   Disk 

14.95 

•    SUPERMASTCR 

Req.  -    ax   RAM  'Cossette 

9.9S 

-  I4K   HAM 'Disk 

14,95 

•   TAG 

Req.-  I6K   RAM   Coiselle 

9.95 

-  16K   RAMDlsli 

14.95 

•   TRACTOR    BEAM 

Req.  -    8K   RAM'Casselfe 

9.95 

-14K   RAM 'Disk 

14.95 

•   WAR  AT  SEA 

Req.  -  t6S    RAM 'Cassette 

14,95 

-24K   RAM'Dlik 

19.95 

BUSINESS 

•    CCA   Dodi 

Maragemenr    Syltertl 

Req.  -43IC   RAM   Disk 

99,95 

•    LEHER  WRITER 

Req.  -  24K   RAM   Disk 

19,95 

JS 

MoslBrcord  &  VISA   Accepted 

r 

^^^      DIVISION  Of  CUSTOM  ELECTRONICS,  INC 

g 

— ^  SOFT\A/ARE 

33B  Enchongt  Si,,  Chftopee.  Mcsiachuietli  01013 

(453) 

592. 4761 

•    Deoler  And  Diilr 

Ibutor  Inquiries  Invited 

• 

Cloled  Mondcjys  — Op*n 

Daily  'Til  5:30-  Fridays  'Til  6 

J 

BITEDE I 

A  Teaching  Software  Package 


for  *he  Jll 


Atari*  400  and  800 


LOGO   •    3-D   •   LUNAR  LANDER 
SPACE  BATTLE  •  ALIEN  ATTACK 

SWEDE  I  comes  with  a  35  page  booklet  which  includes.  .  . 

•   hill  program  listing  •   fiJl  progicim  description  •   modifying 

techniques   C   convenient  converters  (converting  other  BASICS 

into  Atari  BASIC}   •  For  the  beginner  •  The  Cmsoi   •  The 

Escape  Key  •   Super  Subroutines 


C-20  Cassette:  16K 
Auto  Boot  Disks:  24K 


Software 


$17 
$22 


1 1804  Magrudei  Lane 
Rockviile,  Md.  20852 
(301)  881-7437 


Please  include  $2 
postage  and  handling 
Md,  res,  incl,  5%  sales  tax 
DEALERS-INQUIRIES  WELCOME 


*indicate3  a  trademark  of  Atari,  Inc. 
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Unleash  The 
Power  Of  Your 
Atari  CPU 

Ed  Stewart 
Uniontown,  OH 

Would  you  like  to  get  as  much  as  a  30%  increase  in 
speed  from  your  Atari  6502  CPU?  Would  you  also 
like  to  get  this  benefit  without  any  additional  capital 
expense?  If  your  answer  is  no  you  probably  don't 
like  apple  pic  either,  but  if  you  answer  yes  read  on 
and  I  will  tell  you  how  to  accomplish  such  a  feat  with 
one  simple  BASIC  POKE  in  the  right  place. 

First  a  little  background  information  about  one 
of  the  many  things  that  is  going  on  inside  your  Atari 
computer.  The  particular  thing  that  I  want  you  to 
know  something  about  is  how  display  information 
reaches  your  TV  screen.  There  is  a  specific  hardware 
chip  called  ANTIC  that  has  most  of  the  responsi- 
bility for  seeing  that  the  display  gets  to  your  TV 
screen.  ANTIC  does  this  by  operating  independently 
from  the  main  6502  CPU  in  your  computer.  ANTIC 
is  in  fact  a  primitive  CPU  in  it's  own  right.  It  ex- 
ecutes a  program  which  is  located  in  RAM  just  as 
the  6502  executes  a  program  in  RAM  or  ROM.  We 
can  therefore  call  the  Atari  a  multiprocessing  com- 
puter since  more  than  one  CPU  may  be  active  at  any 
lime.  A  peculiar  and  somewhat  unfortunate  thing 
happens  when  a  multiprocessing  system  such  as  the 
Atari  is  actively  executing  instructions — both  CPUs 
desire  access  to  memory  simultaneously.  The  two 
CPUs  cannot  both  access  memory  at  the  same  time 
so  one  must  wait  until  the  other  completes  it's  access 
request.  This  memory  access  conflict  is  common  to 
all  computers  containing  more  than  one  CPU — from 
micros  to  macros — and  is  generally  not  something  to 
be  concerned  about. 

The  ANTIC  chip  fetches  it's  data  from  memory 
using  a  technique  called  "Direct  Memory  Access"  or 
DMA.  Whenever  this  memory  fetch  is  occuring  the 
6502  is  temporarily  halted.  DMA  is  said  to  be 
"stealing"  a  portion  of  the  computer's  available  time 
called  a  cycle.  There  are  1,789,790  cycles  of  com- 
puter time  available  per  second.  If  DMA  had  not 
"stolen"  that  cycle  of  computer  time  the  6502  would 
not  have  been  halted  and  therefore  would  have 
finished  it's  program  instructions  sooner.  It  is  only 
logical  to  conclude  that  the  more  this  DMA  activity 
occurs  in  behalf  of  the  ANTIC  chip,  the  more  our 
6502  will  be  slowed  down. 

The  ANTIC  chip  re-displays  the  entire  TV 
display  60  times  each  second.  During  each  of  these 


60  times  many  computer  cycles  are  sKjlen  from  the 
6502.  During  each  of  these  60  times  the  ANTIC  chip 
also  "interrupts"  the  6502  and  causes  it  to  perform 
such  tasks  as  updating  various  software  timers  and 
reading  game  controllers  (joysticks  and  paddles). 
When  the  6502  finishes  what  it  must  do  in  response 
to  the  ANTIC  "interrupt"  it  may  continue  with 
what  it  was  doing  previous  to  being  sidetracked  by 
ANTIC.  You  should  be  getting  the  picture  by  now 
that  although  ANTIC  is  indispensable  it  causes  a 
slowdown  in  the  6502  CPU,  but  how  much? 

I  wrote  a  simple  BASIC  program  for  my  Atari 
800  in  an  attempt  to  answer  this  question.  A 
FOR/NEXT  loop  was  executed  100,000  limes  with 
no  intervening  statements  as  follows: 

20  FOR  I  =  1  TO  100000:NEXT  I 

The  first  thing  to  measure  was  how  long  this 
loop  executes  with  no  ANTIC  DMA  active.  A 
POKE  559,0  turned  DMA  off  and  the  TV  screen 
went  black.  A  POKE  559,34  turned  DMA  back  on 
and  the  original  display  was  restored.  The 
FOR/NEXT  loop  with  no  DMA  required  148 
seconds  to  complete.  This  same  FOR/NEXT  loop 
was  executed  in  graphics  modes  0-8  with  DMA  active 
and  the  execution  times  were  observed  as  shown  in 
table  1 .  The  execution  times  with  DMA  increased 
from  as  little  as  10%  for  graphics  3  to  as  much  as 
47%  for  graphics  8.  It  is  reasonable  to  see  that  if  you 
do  a  lot  of  number  crunching  and  you  don't  need  the 
TV  screen  or  the  software  timers  and  game  control- 
lers then  turn  off  the  antic  DMA  for  a  while  and 
you'll  get  your  answer  back  sooner.  It  is  also 
apparent  from  table  1  that  your  programs  will  ex- 
ecute faster  if  you  are  executing  in  graphics  modes 
3,4,  or  5. 

I  hope  you  have  learned  a  little  bit  more  about 
the  Atari  computer  and  how  the  ANTIC  DMA  inter- 
feres with  the  6502  CPU.  You  may  in  iact  someday 
be  able  to  unleash  that  latent  power  within  during  a 
computer  chess  tournament,  and  when  someone  asks 
how  in  the  world  you  did  it  you  can  smile  and  say 
-me  and  my  DMA. 


GRAPHICS 

EXECUTION 

%  INCREASE 

MODE 

SECONDS 

(over  no-DMA) 

NO  DMA 

148 

GRAPHICS  0 

216 

46 

GRAPHICS  1 

188 

27 

GRAPHICS  2 

186 

26 

GRAPHICS  3 

163 

10 

GRAPHICS  4 

164 

11 

GRAPHICS  5 

167 

13 

GRAPHICS  6 

173 

17 

GRAPHICS  7 

185 

25 

GRAPHICS  8 

218 

47 

Table  1:    Execution  timings  wifli  and  without  DMA  active  for 
various  graphics  modes,  @ 
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String  Arrays 
in  Atari  BASIC 

Charles  Brannon 

This  article  describes  a  method  to  simulate  string 
array  handling  in  Atari  BASIC.  If  you  already  know 
what  a  string  array  is,  skip  ahead  a  bit.  Otherwise, 
read  on . . . 

An  array  is  essentially  a  list.  For  example,  the 
numeric  array  A  could  hold  a  list  of  monthly 
amounts.  A(l)  would  hold  January,  A{2)  would  con- 
tain February's  monthly  total,  and  so  on,  A(12)  con- 
taining December's  amount.  To  print  the  amounts 
from  month  one  to  month  twelve,  the  BASIC 
statement: 

FOR  I  =  1  TO  12:PRINT  A(I):NEXT  I 
could  be  used.  As  the  amounts  were  printed,  the 
computer  would  optionally  add  the  amounts  up  and 
print  a  yearly  total.  Numerical  arrays  also  have 
many  uses  in  mathematics. 

If  we  wanted  to  print  the  name  of  each  month 
along  with  the  amount  for  that  month,  string  arrays 
would  come  in  handy.  For  January,  the  string  array 
M$  might  hold  "Jan"  {i.e.  M$(l)  =  "JAN").  Once 
all  the  strings  were  defined,  we  could  print  the 
months  along  with  the  amounts: 

FOR  I  =  1  TO  12:PRINT  M$(I),  A(I):NEXT  I 

Alternately,  a  string  array  could  contain  a  list  of 
player's  names  in  a  game.  PRINT  P$(PLR)  could 
give  the  name  of  player  number  PLR. 

It  is  a  fairly  well-known  fact  that  Atari  BASIC  is 
not  Microsoft  BASIC  (although  a  Microsoft  BASIC 
for  Atari  should  be  released  soon).  The  designers  of 
the  BASIC  decided  to  use  a  different  way  of 
manipulating  strings  than  Microsoft  did.  The  state- 
ment PRINT  LEFT$(A$,4)  in  Microsoft  BASIC 
would  produce  the  same  effect  as  PRINT  A$(l,4) 
would  in  Atari  BASIC.  Unfortunately,  this  notation 
precludes  the  use  of  string  array  notation. 

Nevertheless,  it  is  possible  to  produce  the  same 
effect' as  string  arrays  under  Atari  BASIC.  The 
technique  used  here  is  similar  to  the  one  used  in  the 
string  sort  program  in  the  back  of  the  Atari  Basic 
Reference  Manual. 

Essentially,  the  solution  is  to  partition  one  very 
large  string  into  several  substrings.  Each  substring 
will  be  an  element  of  the  larger  array.  First,  let  us 
review  the  format  that  Atari  BASIC  uses  to  handle 
substrings.  Say  that  A$  contains  "Hello,  how  are 
you?".  To  print  the  word  "how"  we  would  specify 
A$(8,  10),  the  first  argument,  eight,  being  the  start- 
ing position  within  the  string  and  the  second  being 
the  ending  position  of  the  substring,  in  this  case,  11. 
We  use  this  notation  to  recall  or  store  any  element 
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from  the  main  string.  There  are  some  non-Microsoft 
notations  to  specify  an  element  in  a  string  array. 
PRINT  A$(2,3,6)  would  print  the  characters  from 
three  to  six  in  the  second  element  of  A$.  We  will  use 
an  "unraveled"  string  to  simulate  this. 

Say  we  want  to  set  aside  an  area  of  memory  for 
10  strings,  each  string  having  a  maximum  length  of 
20  characters.  Actually,  this  is  required  in  Atari 
BASIC  anyway.  Since  the  DIM  statement  only  takes 
one  argument,  the  total  number  of  characters  in  the 
string,  we  would  enter  in  the  program  the  statement: 
DIM  A$(200),  as  10  strings  of  20  characters  each 
would  be  200  characters  in  total  length.  Now,  to 
define  each  string,  we  must  specify  the  starting  loca- 
tion within  the  main  string  and  how  many  characters 
to  store  at  that  location.  If  the  string  to  be  stored  was 
T$,  and  E  is  the  element  that  T|  is,  then  the  state- 
ment to  store  T$  in  A$  would  be: 
A$(  (E-l)'20  +  1,  E'28  )  =  T$ 

If  T  =  2  (i.e,  T$  would  be  the  second  string  in  A$), 
then  the  statement  would  reduce  to:  A$(21,40)  =T$, 
and  indeed,  the  area  of  A$  reserved  for  element  2 
would  be  characters  twenty-one  to  forty. 

To  recall  an  element  from  the  string  array,  the 
statement  need  only  be  reversed.  The  element  posi- 
tion of  T$  still  needs  to  be  specified. 

T$  =  A$(E-  1)*20,E*2<J) 
The  "20"  in  the  statements  is  of  course  the  max- 
imum number  of  characters  in  any  element  in  the 
array.  It  could  be  specified  a  a  variable  at  the  start  of 
your  program. 

There  arc  still  a  few  problems  with  this  scheme. 
Although  both  CLR  and  RUN  clear  out  the  simple 
variables,  the  arrays  and  strings  are  left  untouched. 
Therefore,  before  one  can  store  a  new  element  in  the 
main  string,  a  possible  previous  one  must  be  cleared 
out.  If  the  two  previous  statements  were  renumbered 
so  as  to  be  subroutines,  then  T$  could  be  set  equal  to 
twenty  spaces  first,  GOSUB  the  storage  routine,  then 
store  the  actual  value  of  the  element.  The  example 
program  should  demonstrate  this. 

When  printing  the  string,  any  character  less 
than  twenty  characters  will  have  trailing  spaces.  This 
could  be  corrected  by  a  routine  that  strips  off  these 
spaces,  but  it  might  have  a  hard  time  if  multiple 
spaces  could  be  present  in  an  actual  element. 
Therefore,  it  might  be  advantageous  to  keep  track  of 
the  length  of  each  element  so  that  only  the  proper 
number  of  characters  would  be  printed.  The  length 
of  each  element  in  the  array  could  be  stored  in  a 
numeric  array,  say  L.  Therefore,  the  mini-subroutine 
to  store  a  string  element  would  be: 

20000  L  =  LEN(TS):  IF  L>MAXLEN  THEN  L  =  MAXLEN 
20010  L(E)  =  L  :  START  -  (E  -  1)'MAXLEN 
20020  A$(START,  START  -i-  L  -  1)  =  TS:  RETURN 

This  subroutine  requires  that  A$  and  L  be  properly 
DIMensioned  at  the  start  of  the  program,  MAXLEN 
equals  the  maximum  length  of  each  element,  T$  con- 


tains the  string  to  be  stored,  and  E  contains  the 
number  of  which  element  T$  will  become. 

To  recall  an  element,  set  E  equal  to  the  element 
number,  and  call  the  following  routine.  MAXLEN 
must  be  predefined  (see  above)  and  the  strings  and 
array  L  DIMensioned. 

3000  START  =  (E  -  I)'MAXLEN;T$  =  AS(START,START  + 
L(E)-l):  RETURN 

To  sum  up,  I  have  presented  here  a  technique  to 
simulate  the  use  of  string  arrays.  Undoubtedly  it  is 
not  the  only  way,  so  be  creative!  Nevertheless,  the 
two  subroutines  can  be  the  foundation  for  programs 
of  increased  sophistication,  as  string  arrays  add  a 
new  dimension  to  programming  efforts!  © 
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Atari  Super 
Breakout 

Robert  Baker 

If  you  own  an  Atari  800  computer  don't  forget  there 
are  other  game  cartridges  besides  STAR  RAIDERS 
available.  My  favorite  game  (next  to  STAR 
RAIDERS  of  course!)  is  SUPER  BREAKOUT.  If 
you've  visited  any  game  arcades  recently  you  may 
have  seen  an  Atari  Super  Breakout  machine.  Well 
the  SUPER  BREAKOUT  cartridge  provides  the 
same  arcade  games  for  your  Atari  800  as  well  as 
standard  BREAKOUT. 

The  cartridge  provides  four  games:  regular 
BREAKOUT,  Progressive,  Double,  and  Cavity. 
Each  game  can  be  played  by  one  to  eight  players  if 
you  have  enough  paddle  controllers.  As  expected,  the 
major  idea  is  to  knock  bricks  out  of  a  wall  and  score 
points  determined  by  the  brick  colors. 

Regular  BREAKOUT  is  just  like  the  Breakout 
game  contained  in  the  familiar  Atari  Pinball 
Breakaway  TV  game.  You  try  to  knock  out  all  the 
bricks  from  8  rows  in  the  wall  with  five  balls.  If  you 
knock  out  all  the  bricks,  a  new  wall  of  bricks  will  ap- 
pear. There  is  no  limit  on  the  number  of  times  a  new 
wall  of  bricks  can  be  reset  during  a  game. 

With  Progressive,  the  setup  is  somewhat  dif- 
ferent from  regular  BREAKOUT.  When  the  game 
begins  there  are  four  rows  of  bricks  at  the  top  of  the 
screen,  followed  by  four  blank  rows,  and  then  four 
rows  of  bricks.  After  game  play  begins,  the  brick 
walls  move  down  toward  the  bottom  of  the  screen  at 
a  rate  determined  by  the  number  of  times  the  ball  is 
hit.  At  the  same  time,  new  rows  of  bricks  enter  the 
top  of  the  screen  at  a  progressively  faster  rate.  This 
game  will  continue  forever  if  you're  good  enough! 

The  Double  playfield    is  the  same  as  for 
regular  Breakout  except  that  there  are  two  paddles 
and  two  balls  are  served.  The  paddles  are  stacked 
one  on  top  of  the  other.  The  point  values  are  the 
same  as  for  other  games  except  that  each  brick  is 
worth  double  the  normal  amount  whenever  two  balls 
are  in  play.  In  this  game,  the  wall  can  only  be  reset 
twice  after  the  initial  wall  is  knocked  out. 

For  Cavity,  the  playfield  is  just  like  regular 
Breakout  except  there  are  two  "cavities"  and  each 
contains  a  ball.  When  the  game  begins,  the  balls 
bounce  inside  each  cavity  but  are  held  captive.  When 
enough  bricks  are  removed  to  release  a  captive  ball, 
that  ball  then  enters  play  and  starts  to  knock  out 
bricks  and  score  points.  Point  values  are  double  with 
two  balls  in  play  or  triple  with  three  balls  in  play. 
You  do  get  two  paddles,  as  in  Double,  and  the  wall 
will  only  be  reset  twice. 


There  are  no  options  to  vary  the  number  of  balls 
or  the  paddle  size  like  on  the  Pinball-Breakaway  TV 
game.  However,  there  is  an  option  to  suspend  play 
and  another  to  obtain  an  additional  five  serves  if 
desired.  After  each  game,  scores  are  rated  from 
"OOPS"  to  "BEST".  Watch  out— these  games  can 
be  almost  as  addictive  as  STAR  RAIDERS.  They're 
also  great  party  games  since  more  than  one  person 
can  play. 

More  Games  For  The  Atari  400/800 

Once  you  have  an  Atari  410  cassette  drive  for  the 
Atari  computer  systems,  there  are  a  number  of  pro- 
grams available  from  various  sources.  If  you're 
interested  in  games  then  you  might  want  to  take  a 
look  at  Mountain  Shoot  by  Adventure  International. 
This  is  a  two  player  game  where  players  take  turns 
shooting  cannons  at  each  other.  You  enter  the  angle 
(0  to  90  degrees)  to  position  the  gun  and  the  amount 
of  powder  (4  to  10)  to  be  used.  You  even  have  to 
watch  the  wind  direction  and  velocity  that  is  always 
changing.  Each  time  the  game  is  run,  a  different  ter- 
rain is  generated  between  the  two  gun  positions  to 
make  things  even  more  challenging. 

There  are  three  levels  of  play:  easy,  hard,  and 
very  hard.  The  harder  the  level,  the  more  accurate 
your  shot  must  be  to  score  a  hit.  In  each  level  you  can 
play  with  or  without  a  powder  limit.  When  playing 
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without  limits,  the  game  ends  when  the  first  player 
hits  his  opponent.  With  a  powder  hmit,  you  continue 
playing  until  both  players  have  exhausted  their 
powder.  The  first  player  to  use  up  all  their  powder 
has  to  sit  by  and  watch  their  opponent  fire  away  at 
him.  The  player  with  the  most  hits,  when  both  players 
run  out  of  powder,  is  the  winner. 

When  loading  from  tape,  you  first  load  a  brief  set 
of  instructions.  These  remain  on  the  television  screen 
while  loading  the  actual  game  program.  While  the 
program  is  loading  don't  forget  to  turn  up  the  sound 
on  the  television.  Otherwise  you'll  miss  additional 
loading  precautions  and  game  instructions  that  are 
given  audibly  while  the  1812  Overture  plays  in  the 
background.  The  program  takes  full  advantage  of  the 
two  channel  cassette  drive  of  the  Atari  system.  It  sure 
beats  sitting  around  doing  nothing  waiting  for  a  pro- 
gram to  load! 

There  are  no  printed  instructions  provided  with 
the  game  but  once  played,  they'd  be  unnecessary 
anyway.  The  graphics  used  by  the  game  are  not 
overly  attractive.  However,  you  do  get  sound  effects 
and  even  a  fanfare  when  you  score  a  hit.  The  game 
does  not  check  for  a  correct  angle  being  entered;  it 
will  accept  any  positive  number.  If  you're  not  careful 
you  can  destroy  your  own  gun  and  score  an  additional 
hit  for  your  opponent.  On  the  other  hand,  the  amount 
of  powder  is  limited  to  10  maximum  even  if  you  enter 
a  larger  number.  All  in  all,  this  is  a  fairly  good  two 
player  game  for  the  Atari  and  it's  easy  enough  for 
young  children  to  play.  It's  not  as  elaborate  as  some 
of  the  games  from  Atari  but  it  can  be  fun  to  play. 


Thesis  (P.O.  Box  147,  Garden  City,  MI  48135)  offers 
a  number  of  programs  on  tape  for  the  Atari  com- 
puters at  $15  each.  Their  Casino  I  tape  contains  two 
games:  BLACKJACK  and  SLOT  MACHINE.  Brief 
printed  documentation  is  included,  sufficient  for  these 
type  of  games. 

The  BLACKJACK  game  accommodates  one  to 
four  players  and  uses  full  casino  rules.  It  allows  you  to 
hit  or  stand,  split  pairs,  or  even  double  down.  The 
game  provides  unique  graphics  that  show  the  dealer  as 
he  shuffles  and  deals  the  cards  each  time  the  deck  is 
exhausted.  However,  cards  are  only  shown  as  a  face 
value  and  a  suit  symbol.  No  graphics  are  used  for  the 
cards. 

The  game  does  check  betting  limits,  but  allows 
any  fraction  or  full  floating  point  number  ($1.23456) 
to  be  entered  as  a  bet.  If  a  value  entered  has  a 
number  of  digits  past  the  decimal  point,  it  does  not 
get  cleared  right  away  and  messes  up  the  display 
slightly.  Eventually,  however,  everything  does  get  cor- 
rected. I  guess  if  you  enter  a  value  less  than  a  cent, 
then  you  deserve  to  get  strange  results. 

BLACKJACK  is  a  16K  program,  so  it  does  take 
a  little  while  to  load  from  tape.  Playing  the  game  is 


pretty  straight-forward.  You  only  enter  single  letter 
responses  to  select  your  desired  action.  What  else  can 
I  say.  It's  a  standard  Blackjack  game  with  reasonable 
graphics  and  sound. 

The  SLOT  MACHINE  game,  that  comes  with 
BLACKJACK,  shows  a  graphic  representation  of  a 
slot  machine  (with  parts  of  other  machines  on  either 
side).  The  yellow  START  button  on  the  ATARI  is 
used  to  pull  and  release  the  handle  of  the  slot 
machine.  Some  kind  of  "noise"  is  heard  as  the 
"wheels"  spin  and  the  game  makes  any  appropriate 
pay-offs  depending  on  the  odds.  On  larger  wins,  you 
even  get  to  see  coins  come  out  of  a  slot  at  the  bottom 
of  the  slot  machine.  Since  only  three  symbols 
(cherry,  lemon,  &  gold  bar)  are  used  on  the 
"wheels",  there  seem  to  be  a  fair  number  of  pay  offs 
or  wins.  This  program  is  not  quite  as  good  as  some 
I've  seen  for  other  machines  but  it  is  still  interesting. 

The  CRIBBAGE  game  from  THESIS  is  a  24K 
program  and  does  take  a  while  to  load  from  tape. 
The  game  is  a  standard  game  of  Cribbage,  you 
against  the  computer.  Little  graphics  are  used  other 
than  for  the  cribbage  peg  board  used  for  scoring. 
Cards  are  shown  only  as  a  face  value  and  a  suit  sym- 
bol. Printed  documentation  is  provided  and  includes 
brief  rules  on  cribbage,  as  well  as  directions  for  using 
the  program  and  how  it  works.  The  game  offers  two 
levels  of  play:  beginner  and  intermediate.  The  begin- 
ner level  does  not  penalize  for  any  errors  during  play 
or  scoring  while  the  intermediate  level  will. 
However,  the  computer  plays  the  same  strategy  at 
both  levels  of  play. 

If  you've  played  cribbage,  then  you  know  the 
various  steps  in  each  hand  during  the  game.  In  part 
of  each  hand,  you  alternate  playing  cards  and  scoring 
points,  then  later  score  points  on  your  hand  for 
various  combinations  (runs,  flushes,  pairs,  etc.).  In 
this  computerized  version,  you  must  specify  the  card 
to  be  played,  the  current  card  count,  and  any  score 
that  you  claim  for  your  card  played.  The  computer 
doesn't  do  any  of  the  work  for  you.  Again,  when  you 
later  score  your  hand  you  also  have  to  enter  your 
own  claimed  score.  Part  of  this  is  because  of  the 
intermediate  level  of  play  where  you  can  be  penal- 
ized for  missing  a  possible  score. 

This  game  could  be  very  good  except  for  one 
major  disadvantage.  The  author  chose  to  use  a  very 
poor  method  of  selecting  the  card  suit  when  the  user 
must  specify  his  card.  Instead  of  using  an  easy  to 
remember  key  letter  (like  C  for  Clubs,  H  for  Hearts, 
etc.)  you  must  enter  the  actual  graphic  symbol  for 
the  suit.  Thus,  you  have  to  remember  that  Control  P 
is  used  for  Clubs,  Control  comma  is  Hearts,  Control 
period  is  Diamonds,  and  Control  semicolon  is 
Spades.  Of  course  none  of  these  are  marked  on  the 
keyboard  so  you  have  to  memorize  them  or  have  a 
reference  card  handy.  Otherwise  the  game  is  rather 
good  but  slow  playing.  6 
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Speeding  Up 
The  Player- 
Missile  Demo 

Larry  Isaacs,  Raleigh,  NC 

Chris  Crawford's  article'  on  the  inner  workings  of 
some  of  the  player-missile  graphics  was  very  in- 
teresting. I'm  sure  all  those  who  tried  the  demo  pro- 
gram noticed  the  difference  in  speed  between 
horizontal  movement  and  vertical  movement.  This 
provides  a  very  good  example  of  the  difference 
between  the  execution  speed  of  machine  language 
and  the  execution  speed  of  BASIC. 

Horizontal  movement  of  the  "player"  requires 
only  a  POKE  statement.  The  function  of  the  POKE 
statement  is  roughly  equivalent  to  a  single  machine 
language  instruction.  This  allows  it  to  execute  fairly 
fast.  On  the  other  hand,  vertical  movement  of  the 
"player"  isn't  nearly  as  simple.  A  FOR... NEXT 
statement  is  needed  to  move  some  data  in  memory. 
Also,  vertical  movement  requires  a  more  complex 
POKE  statement.  This  POKE  statement  not  only 
takes  longer  to  execute,  but  is  executed  7  times. 
These  factors  result  in  noticeably  slower  vertical 
movement  than  horizontal  movement.  If  this 
FOR . . .  NEXT  loop  could  be  replaced  with  some 
machine  language,  vertical  movement  could  be 
brought  to  seemingly  the  same  speed  as  horizontal 
movement. 

The  program  in  Listing  1  will  illustrate  this 
point.  This  program  is  a  duplication  of  Chris 
Crawford's  original  demo  with  modifications  for  up- 
ward movement  of  the  "player"  to  be  done  with  the 
aid  of  machine  language.  Downward  movement  is 
still  done  with  the  FOR , . .  NEXT  loop  to  give  a 
comparison.  With  this  program  you  will  find  that  it 
takes  around  three  seconds  to  move  the  "player" 
from  the  bottom  of  the  screen  to  the  top.  It  will  take 
around  17  seconds  to  move  the  "player"  back  to  the 
bottom  again.  If  the  downward  movement  is  too  slow 
to  bear,  use  the  program  in  Listing  2.  It  has  machine 
language  for  both  upward  and  downward  movement. 

The  machine  language  routines  do  not  contain 
any  absolute  addressing,  so  they  arc  relocateable. 
This  means  you  can  further  modify  the  demo  pro- 
grams and  the  routines  will  still  work.  For  those 
familiar  with  assembly  language,  here  is  the  code  for 
the  two  routines. 

UP  PLA  DOWN  PLA 

PLA 
STA  sec 


PLA 
PLA 

STA  sec 
PLA 
STA  SCB 


LDY  #$0I 
UPLOOP    LDA  ($CB),Y 
DEY 

STA  (SCB),Y 

INY 

INY 

CPY  #$07 

BNE  UPLOOP 

RTS 


DNLOOP 


LDY  #$06 

LDA  ($CB),Y 

INY 

STA  ($CB),Y 

DEY 

DEY 

CPY  #$FF 

BNE  DNLOOP 

RTS 


As  illustrated  by  this  example,  where  the  speed  of  an 
operation  is  concerned,  it  is  faster  to  use  machine 
language.  However,  it  may  not  always  be  better  to 
use  machine  language,  and  using  it  probably  won't 
be  easier  than  using  BASIC. 

Listing  1 

1  G05UB  1000 iREH  Load  mdchxne  code 

10  SETCOLOR  2>OfOiX=i20iY=4BiREii  iiel  bac 

ksround  color  and  Flayer  posiLion 

20  A=FEEK(106)-8JPQKE  54279* A:F'MBA3E=256 

*AtREH  Set  plByer-missile  address 

30  POKE  559 f 461  POKE  53277»31REH  Ensbie  P 

H  graphics  with  2-iirie  resolution 

40  POKE  53248rX!REM  Set  horizoritsi  posit 

ion 

50  FOR  I=PHBASE+5i2  TO  PMBA3E+640iPOK£  I 

rOtNEXT  I:REM  Clear  out  pleber  first 

60  POKE  704i216IREH  Set  color  to  sreeri 

70  FOR  I=PHBASE+512+Y  TO  PHBA3Et516+Y;RE 

AD  AtPOKE  IrAtNEXT  IJREM  Draw  player 


rt^ 


Atari 
Owners 

who  need  support 


Send  for  your  FREE  Mosaic  Electronics 
software  catalog  today.  Includes  games, 
educational  programs,  utilities  and  more. 


I  have  an  Atari  400- 


AtariSOO^ 


Please  send  me  your: 

D  8K  to  16K  RAM  expansion  kit  ($79.00) 
(My  check  is  enclosed) 

D  Software  Catalog 


Send  to: 


rimosoic 


ELECTRONICS 
P.O-  Box  748  (CO     Oregon  City,  Oregon  97045 
Mosafc  Elticlfontcs  is  in  no  way  aHtUatod  with  A^af 
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80  DATA  153^189, 255ji89»153 
90  REM  Now  comes  the  notion  routine 
100  A=STICK<0)IIF  A=15  THEN  GOTO  100 
110  IF  A=ll  THEN  X=X-l;PQKE  53243fX 
120  IF  A=7  THEN  X^X+IJPOKE  53248 tX 
130  IF  A=13  THEN  FOR  1=6  TO  0  STEP  -iiPO 
KE  PHBASE+512+Y-l-I»PEEK(PHBASE+5il+Y+I  )lii 
EXT  ItY=Yll 

140  IF  A=14  THEN  D=U3R(Up7piiBA3E+511fY  ); 
Y=Y-1 

150  GOTO  100 

1000  DIH  UPC0DE$(22)tUP=ADR<UPC0DEi) 
1010  FOR  1=1  TO  5! READ  A'.NEXT  HREii  3Kip 
Player  data 
1020  FOR  I=UP  TO  UP+20 
1030  READ  BYTE: POKE  I r BYTE 
1040  NEXT  IIRESTORE  IRETURN 
1050  REM  Move  player  up  code 
1060  DATA  104?i04ji33»204>104jl33j203 
1070  DATA  160»lTl77,203fl36»145?205 
1080  DATA  200t200>192»7i208»245,96 

Listing  2 

1  GOSUB  lOOOiGOSuB  liOOiREH  Load  Biachine 

code 

10  SETCOLOR  2jO»0:X=i20iY=48iREH  Set  bac 
K^round  color  and  plaaer  position 
20  A=PEEK(106)-atP0KE  54279, A;PHBASE=256 
»AIREH  Set  Flayer-missile  address 
30  POKE  559j46IP0KE  53277»3;REH  Enable  P 
M  graphics  with  2-line  resolution 
40  POKE  5324ajXtREH  Set  horizontcjl  posit 
ion 

50  FOR  I=PMBASE+512  TO  PMBASE+640iPOKE  I 
jOtNEXT  I:REH  Clear  out  player  first 
60  POKE  704j216tREH  Set  color  to  green 
70  FOR  I=PMBASE+512+Y  TO  PMBASEfSli+YiRE 
AD  AtFOKE  IrAINEXT  ItREH  Draw  player 
30  DATA  153rlB9»255»189,153 
90  REM  Now  comes  the  motion  routine 
too  A=STICK(0);iF  A=15  THEN  GOTO  100 
110  IF  A=ll  THEN  X=X-1  SPOKE  53248, X'.GOTO 

100 

120   IF  A=7  then  X=X+1:P0KE  53248fXtG0T0 
100 

130    IF  A=13  THEN  D=USR(  DOWN.PtiBASEiSlllY 
)tY=Y+i:GOT0  100 

140  IF  A=14  THEN  D=USR( UPTpHBASEi51i+Y ); 
Y=Y-1 

150  GOTO  100 

1000  DIM  UPC0DEt(22);UP=ADR(UPC0DE$) 
1010  FOR  1=1  TO  5tREAD  AJNEXT  I:REH  SKip 

player  data 
1020  FOR  I=UP  TO  UP+20 
1030  READ  byte; POKE  I, BYTE 
1040  NEXT  r.  RETURN 
1050  REM  Move  player  up  code 
1060  DATA  104,104, 133»204rl04,133»203 


1070  DATA  160,1,177,203,136,145,203 

1080  DATA  200,200,192,7,208,245,96 

1100  DIM  DOUNCODE$(22):D0UN=ADR(DDyNCQDE 

i) 

1120  FOR  I=DOUN  TO  DOUN+20 

1130  READ  byte: POKE  I, BYTE 

1140  NEXT  URESTORE  SRETURN 

1150  REM  Move  player  down  code 

1160  DATA  104,104,133,204,104,133,203 

1170  DATA  160,6,177,203,200,145,203 

1180  DATA  136,136,192,255y20S,245,96 


dQ 


ATARI 


SOFTWARE 
by 


OMPUGRAPHICS 

LASER  BALL-Action  game  of  zap-or-be-zapped! 
PILLBOX-Destroy  the  enemy  with  mortar  missies! 

Both  require  8K,  2  joysticks 
Either  On  Cassette  Only  $5.95! !  I 

Both  For  Only  $10.95!!! 

SEND  CASH,  CHECK  OR  M.O.  TO: 

COMPUGRAPHICS 

13850  N.  19th  Ave.  Suite  #220 
Phoenix.  AZ  85023     (602)-863-1096 

Atari  js  3  trademaik  ol  ATARI,  inc 


THREE-BASE    CALCULATOR     -    $12.95 

Hexadecimal,   Decimal,  OctaL     Reverse   Polish 

AUDIBLE    DISASSEMBLER         -        $9.95 

Op-cocJe  generates  a  'one.     Decimol      HexacJecimal . 

DECISION    MAKER    -  $8.95 

Aids  inevolualion   of    complex    decisions. 


Color  "^ 


1  r 


Computer 
I      Concepts 


ATARI  is  a  trademark  of 
ATARI,  INC. 

P.O.  BOX  1206 
KENT.  WA  9803  T 


CIN    RUMMY   3.0 

sound. 


Plays  a  strong  game,  with  color  graptilcs  and 


J2K  800 Cass.  S19-95  40K  800  Disk  S24.95 

CASINO  BLACKJACK/COUNTER  Ptayat  a  realistic  casino  table, 
learn  card  counting  to  Seat  the  dealer,  or  just  play  for  fun. 

2dK  400  /  800 Cass.  S1 9.95  32K  800 Disk  S24.9S 

LABYRINTH  HUN  Fascinating /frustrating  test  Of  COOT- 
Oinatlon,  racing  through  narrowing  passages  and  sharp  cor- 
ner?. Jskill  levels. 

16K  400/800  Cass.  Sld.9S  24K  800  Disk  Si 9.95 

All  programs  require  Joystick. 
Calif,  residents  add  6%  sales  tax. 

MANHATTAN   SOFTWARE 
P.O.  BOX  35  Pacific  Palisades,  CA  90272 

24-hour  phone  for  Visa  and  M.C.  orders  (213)  454-8290 
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Now  Take  Along  Your  Atari*  In 

/MICROCASE 

lightweight,  rugged  protection  for  your  Atari*  investment 


Perfect  for  Home.  School,  Office 

Protects  your  Atari'  from  dirt, 
scuffs,  damage 

Made  from  durable  CODURA 

Completely  machine  washable 

Holds  Atari*  800  or  400  and 
accessories 

Insulated  with  5"  thick  high 
density  foam 

Measures:  14"  x  18"  x  10" 

Weighs  only  3  lbs,  10  oz. 

Choose;  Cobalt  Blue  with  navy 
trim  or  Desert  Tan  with  chocolate 

trim 

Also  available  Microcase  II  for 

810  Disk  Drive.  Atari'  Printer, 

Modem,  Modem  Connector,  two 

power  packs 

'Alrademark 


Soon: 

Microcase  Protection  for  other 
leading  microcomputers. 

Cosemo^dr 

13715  Quito  Road 
Saratoga,  CA  95070 


For  ordering  information  call 
toll-free;  600-543-3000  Ext.  3622 


Available  at  leading  computer 
stores  including: 
Anderson  Computers 

Alabama  and  Tennessee 
Computer  Comer 

Ohio 
Convenience  Comer  Electronics 

Oklahoma 
Math  Box 

Maryland,  Virginia  and 

Washington,  DC. 
On-Line  Micro  Centers 

California,  Texas,  Oklahoma, 

and  Idaho 
PCS.  Computer  Service 

Nevada 
Quality  Technology 

Utah 
Video  Vision  Store 

Tennessee 


ol  Alan  used  under  license  Indicates  trademark  ol  AFARI  Inc 
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FOR 

ATARI 

IT 

oase  System.  Use  this  no-nonsense  elec- 
eale,  add,  delete,  edit,  print,  store  and 
les.  For  every  need  around  your  home, 
up.  129.95  disk  only. 

3S 

do  Herrera.  Change  lines,  relerences, 
converter  and  BASIC  PROGRAM 
9.95  disk- 

lerrera.  Conquer  the  Galaxy.. .  if  you 
the  patrol  Heel.  4  levels, 
era.  Beat  the  clock  in  a  Mine  Field.  5 
s  —  scoreboard  lists  top  players. 
If  you  hke  Simon  you  will  love  [his 
r  memory, 
w.  You  played  il  as  a  kid... it's  belter 

$14,95  each 

srs  of  3  or  more  games 

questing  disk 

ando  Herrera.  Belore  you  send 
11  know  all  the  letters,  numbers, 
typing  and  how  to  run  a 
ents  to  use  built-in  drawings  or  lo 
jnly. 
iECK  OR  MONEY  ORDER  TO: 

DFTWARE,  INC. 

D.  BOX  641 
LLE,  N.Y.  11747 

;,  •  N.Y-  RESIDENTS  ADD  ?"«  SALES  TAX 

y  V 

\_SWIFTy    SOFTWARE  ,  1  N C^ 

HOME  MANAGEME^ 

FILEIT  by  Jerry  White.  A  Data 
tronic  cataloguing  system  to  cr 
sort  diflerent  kinds  of  custom  f 
Disk  Package  runs  on  24K  and 

PROGRAMMING  All 

BASIC  RENUMBER  by  Fernan 
even  variables! !  Includes  BCD 
DECODER.  $14.93  cassetie;  SI 

CHALLENGE  &  FUN 

SPACE  CHASE  by  Fernando  ^ 
can  escape  ttie  deadly  chase  o 
TIME  BOMB  by  Fernando  Her 
levels  —  any  number  ol  player 
MINDTRACE  by  Lee  Jacknow. 
challenge.,  .a  real  test  ior  you 
DOTS-N-BOXES  by  Lee  Jacknc 
on  a  computer. 

Games  on  cassette; 
Deduct  20%  on  ord 
Add  S5  to  total  il  re 

EDUCATIONAL 

MY  FIRST  ALPHABET  by  Ferr 
your  kid  lo  school  he  or  she  w 
musical  tunes,  animals. .  .even 
program!!  Program  allows  par 
design  their  own.  $29.95  disk  ( 
TO  ORDER  SEND  OF 

SWIFTY  S< 

p. 

MELVI 

Atari  IS  ti  trademark  oi  Aleri,  In 

ATARr  SOFTWARE 

^Aiutat  rrtdenmt  et  Alori  Ik- 

»Higk»st  Qatlity 

•Btsigned  to  be  txtrtmely  usarfritiully 

'Built  in  imtnictiant 

*Extenvn  error  trspping 

'Auto  prompting  whtmvor  is  necasury 

The  Gates  of  Adventure  ourtast-momg,  scieiKS- fantasy 
game  requiring  the  player  to  make  heavy  use  ol  his  memory.  A  journey 
through  maies  of  gates  S  planets!  "Gates"  makes  use  of  the  Atari's 
sound  S  color  graphics  capacity.  The  user  can  select  a  version  which  is 
compatible  with  the  amount  of  HAM  in  his  machine. 

TYP£  KAII       OAMtSIZE 

8  woiids/t  black  hah 
8  miUslt  blaet:  Me 
B  worids/l  blieHiole 
B  worids/l  iilick  hole 
5  MDrids/1  t)lack  hole 


DISK 

40K 

CASscm 

UK 

DISK 

32K 

CASSETTE 

24K 

CASScm 

24K 

PBICt 
tf9.SS 
iJ4.Si 
$19.35 
tl3.S5 
t  3.S5 


Other  offerings  from  Eastern  Slope  Computing: 

'Uliisictl  trilliwtic  pnetiet  Igrades  141  tH.S5 

'iatttr  fljM  Igrades  I  SI  1 14.95 

•Grtphics  tuUiiil  llntw  grsp/v'cs  aid)  1 14.95 

'Ertction  500  llrsdim  eslimslion  toad  race:  grades  5-  71  fl4. 95 
•Oemo  disk  lincludes  CBUifilsIs  venion  ol  til  ol  llie  ahai/e  - 

including  Gsies  ol  Adrenlurel  t59.35 

Eastern  Slope  Computing 

545  Saulli  43ntSlr«tl  '  Bouldar,  Calartde  80333 

DEALER  maUmiES  WEI  COMB 

Phass  add:  S  t.  50  Im  shipping/tanding  •  SI.OD  lor  C.  O.D. 
Colo,  residenls  add  5  1/2%  sales  lai  IHritt  far EHEE  flytr 
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OSI  C1P 

Control 

Functions 

C.  A.  Stewart 
Adrian,  Ml 

In  a  previous  issue  of  COMPUTE!  a  basic  poke  ver- 
sion of  my  control  function  was  published.  Since  that 
time  I  have  discovered  a  method  to  implement  a 
RUN  command  with  a  single  key  stroke  much  like 
the  PET  run  key. 

The  main  routine  resides  in  page  2  in  this  revi- 
sion (I  used  page  0  in  my  previous  version  but  the 
added  functions  required  relocation)  and  the  one  key 
screen  clear  resides  in  page  0.  Refer  to  figure  #1 
(Flow  chart)  for  discussion  of  the  program  functions. 

In  normal  operations  locations  #536  and  #537 
contain  vectors  set  by  system  ROM  to  the  input 
routine  $FFBA  in  typical  6502  hi/Io  order  i.e.  $BA  in 
location  #536  and  $FF  in  location  #537.  (Note  for 
new  computerist  the  symbol  $  in  machine  language 
signifies  HEX  number,  not  string  and  the  symbol  # 
signifies  a  decimal  number).  By  changing  the  vectors 
in  these  locations  we  force  the  system  into  our 
routine  first  and  then  return  control  to  the  ROM,  to 
implement  in  this  example  we  poke  #536  with  #128 
and  #537  with  #002  (POKE536,128:POKE537,2)  in 
one  command  line!  It  should  be  noted  that  a  break 
warm  start  will  require  this  poke  command  line  since 
a  warm  start  re-initializes  these  vectors. 

A  useful  basic  program  for  HEX  to  DEC  and 
DEC  to  HEX  is  included  in  listing  #3  for  readers 
without  tables  or  a  TI  HEX  calculator. 

When  the  routine  starts  we  go  to  the  input 
subroutine  S0280  which  jumps  to  $FFBA  (input  a 
character)  and  compare  to  the  following. 

Control  L  Load  command 

Control  S  Save  command 

Control  A  Run  Command 

Escape  Key  List  command 

Rubout  Key  Screen  Clear 

If  any  of  the  comparisons  are  true  then  the  ap- 
propriate subroutine  in  ROM  is  called,  otherwise 
normal  program  operation  continues.  I  chose  Control 
A  for  the  Run  function  for  two  reasons.  First  the 
logical  choice,  Control  r,  is  utilized  for  a  remove  in 


the  cursor  control  package  I  have  in  ROM  and 
because  of  its  location  next  to  the  control  key.  The 
command  keys  can  be  changed  to  whatever  the  user 
requires  by  replacing  the  compare  data  with  the  ap- 
propriate key  numbers.  Control  A    =  $01  and  follows 
thru  with  control  Z   =  #26.  (see  graphics  manual.) 

Listing  #1  is  the  machine  language  routine. 
Listing  #2  is  the  BASIC  poke  program.  The  machine 
language  screen  clear  is  callable  in  BASIC  via  the 
USR  function.  To  use  load  and  run,  code  erases 
itself,  leaving  the  machine  code  in  page  0  and  2,  and 
doesn't  require  any  normal  usable  memory. 


DS 

PHh 

D9 

LDA  m2b;Lum  sfhce  cm 

DB 

LDX  Um^Om  ACCK  W.'-0 

DD      HERE 

STA  IDOtiy.X.; STORE  SPACE  CH 

R  ON  SCREEN 

E0 

STA  im&P'/A 

E3 

STA  $D2mjX 

Eb 

STA  1-0306  ..X 

E9 

INX              ;INC  H 

EA 

BNE  HERE     ; BRANCH  TO  *0D  I 

F  mj  EQUAL 

TO  e 

EC- 

FLA 

ED 

RTS 

2S0  JSR 
UTI^E  *FEED  ON 

2Q3  CMP 

285  BNE 
S 

28?  JSR 
D 

28A  COHT  S  CMP 
S 

28C  BNE 

2SE  JSR 
D 

291  RUB  CMP 

293  BNE 

295  JMP 
R 

298  ESC  CMP 

29h  BHE 

29C  JMP 

29F  RUN  mP 


4fFBA;JUMP  TO  INPUT  SUBRO 

C4P 

#lyC  J  COMPARE  TO  Cum   L 

COHT  S.;  BRANCH  TO  CONTROL 

*FFSe  ;EXCUT£  LOAD  COMMAN 

m3     ;COI'JPARE  TO  COHTROL 

RUE   ; 

$FF96  ,'£XCUTE  SAUE  COMMAN 

COMPARE  TO  RUBOUT 

EXCUTE  SCREEN  CLEA 


#I7F 

ESC 

IDS' 


#11 B  ; COMPARE  W/ESCAPE 

RUN  ; 

IA4B5  J EXCUTE  LIST 

#4-6  i  ;COMPA.RE  W.-COHT  A 
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A  JOURNAL  FOR  QSI  USERS!! 

The  Aardvark  Journal  is  a  bimonthly  tutorial  for  OSI 
users.  It  features  programs  customized  for  OSI  and 
has  run  articles  like  these; 

11  Using  String  Variables, 

2)  Highspeed  Basic  On  An  OS 

3)  Hooking  a  Cheap  Printer  To  An  OSI. 

4)  An  OSI  Disk  Primer. 

5)  A  Word  Processor  For  Disk  Or  Tape  Machines. 

6)  Moving  The  Disk  Directory  Off  Track  12. 

Four  back  issues  already  available! 
$9.00  per  year  (6  issues) 


ADVENTURES 

Adventures  are  interactive  fantasies  where  you  give  the 

computer  plain  English  commands  (i.e.  take  the  sword, 

look  at  the  control  panel.)  as  you  explore  alien  cities, 

space  ships,  ancient  pyramids  and  sunken  subs.  Average 

playing  time  is  30  to  40  hours  in  several  sessions. 

There  is  literally  nothing  else  like  them  -  except 

being  there  yourself.  We  have  six  adventures  available. 

ESCAPE  FROM  MARS  -  Explore  an  ancient 

Martian  city  while  you  prepare  for  your  escape. 

NUCLEAR  SUBMARINE  -  Fast  moving 

excitement  at  the  bottom  of  the  sea. 

PYRAMID  -  Our  most  advanced  and  most 

challenging  adventure,  Takes  place  in  our 

own  special  ancient  pyramid. 

VAMPIRE  CASTLE  -  A  day  in  old  Drac's 

castle.  But  it's  getting  dark  outside. 

DEATH  SHIP  -  It's  a  cruise  ship  -  but  it  ain't 

the  Love  Boat  and  survival  is  far  from  certain. 

TREK  ADVENTURE  -  Takes  place  on  a 

familiar  starship.  Almost  as 

good  as  being  there. 

$14.95  each 


NEW  SUPPORT  ROMS  FOR   BASIC 
IN  ROM  MACHINES 


CIS  -  for  the  CIP  only,  this  ROM  adds  full 
screen  edit  functions  (insert,  delete,  change 
characters  in  a  basic  line,),  Software  selectable 
scroll  windows,  two  instant  screen  clears  (scroll 
window  only  and  full  screen.),  software  choice  of 
OSI  or  standard  keyboard  format,  Bell  support, 
600  Baud  cassette  support,  and  a  few  other 
features.  It  plugs  in  in  place  of  the  OSI  ROM. 
NOTE :  this  ROM  also  supports  video  conversions 
for  24,  32,  48,  or  64  characters  per  line.  Ail  that 
and  it  sells  for  a  measly  $39.95. 
C1E/C2E  for  C1/C2/C4/C8  Basic  in  ROf^  ma- 
chines. 

This  ROM  adds  full  screen  editing,  software 
selectable  scroll  windows,  keyboard  correction 
(software  selectable),  and  contains  an  extended 
machine  code  monitor.  It  has  breakpoint  utilities, 
machine  code  load  and  save,  block  memory  move 
and  hex  dump  utilities.  A  must  for  the  machine 
code  programmer  replaces  OSI  support  ROM. 
Specify  system  $59.95 


DISK  UTILITIES 

SUPER  COPY  -  Single  Disk  Copier 
This  copy  program  makes  multiple  copies, 
copies  traclt  zero,  and  copies  aii  the  tracks 
that  your  memory  can  hold  at  one  time  — 
up  to  12  tracks  at  a  pass.  It's  aimost  as  fast 
as  dual  disk  copying.  -  SI 5.95 
MAXtPROSS  (WORD  PROCESSOR)  -  65D 
polled  keyboard  only  -  has  global  and  line  edit, 
right  and  left  margin  justification,  imbedded 
margin  commands,  choice  of  single,  double  or 
triple  spacing,  file  access  capabilities  and  all  the 
features  of  a  major  word  processor  -  and  it's 
only  $39.95. 


P.C.  BOARDS 

MEMORY  BOARDS!!  -  for  the  CIP.  ~  and  they 
contain  parallel  ports! 

Aardvarks  new  memory  board  supports  8K 
of  2114's  and  has  provision  for  a  PIA  to  give  a 
parallel  ports!  It  sells  as  a  bare  board  for  $29.95. 
When  assembled,  the  board  plugs  into  the  expan- 
sion connector  on  the  600  board.  Available  now! 

PROM  BURNER   FOR  THE  CIP  -  Burns  single 
supply  2716's.  Bare  board  -  $24.95. 
MOTHER    BOARD    -    Expand   your  expansion 
connector  from  one  to  five  connectors  or  use  it 
to  adapt  our  CtP  boards  to  vourC4/8P.  -$14.95. 


ARCADE  AND  VIDEO  GAMES 

ALIEN  INVADERS  with  machine  code  moves - 
for  fast  action,  This  is  our  best  invaders  yet.  The 
disk  version  is  so  fast  that  we  had  to  add  select- 
able speeds  to  make  it  playable. 
Tape  •  $10.95-  Disk  -$12.96 

TIME  TREK  (8K)  -  real  time  Startrek  action. 
See  your  torpedoes  move  across  the  screen!  Real 
graphics  —  no  more  scrolling  displays.  $9.95 

STARFIGHTER  -  a  real  time  space  war  where 
you  face  cruisers,  battleships  and  fighters  using  a 
variety  of  weapons.  Your  screen  contains  work- 
ing instrumentation  and  a  real  time  display  of  the 
alien  ships.  $6.95  in  black  and  white  ■  $7.95  in 
color  and  sound. 

MINOS  -  A  game  with  amazing  3D  graphics. 
You  see  a  maze  from  the  top,  the  screen  blanks, 
and  then  you  are  in  the  maze  at  ground  level, 
finding  your  way  through  on  foot.  Realistic 
enough  to  cause  claustrophobia.  —  $12,95 


SCREEN  EDITORS 


These  programs  all  allow  the  editing  of  basic 
lines.  All  assume  that  you  are  using  the  standard 
OSI  video  display  and  polled  keyboard. 
CIP  CURSOR  CONTROL  -  A  program  that  uses 
no  RAf*^  normally  available  to  the  system.  (We 
hid  it  in  unused  space  on  page  2).  It  provides 
real  backspace,  insert,  delete  and  replace  func- 
tions and  an  optional  instant  screen  clear. 
$1 1  95 

C2/4  CURSOR.  This  one  uses  366  BYTES  of 
RAM  to  provide  a  full  screen  editor.  Edit  and 
change  lines  on  any  part  of  the  screen.  (Basic  in 
ROM  systems  only.) 

FOR  DISK  SYSTEMS  -  (65D,  polled  key- 
board and  standard  video  only.) 
SUPERDISK.  Contains  a  basic  text  editor  with 
functions  similar  to  the  above  programs  and  also 
contains  a  renumberer,  variable  table  maker, 
search  and  new  BEXEC"  programs.  The  BEXEC* 
provides  a  directory,  create,  delete,  and  change 
utilities  on  one  track  and  is  worth  having  by 
itself.  -  $24.95  on  5"  disk  -  $26.95  on  8" 


AARDVARK  IS  NOW  AN  OSI  DEALERI 

Now  you  can  buy  from  people  who  can  support 
your  machine. 

-THIS  MONTH'S  SPECIALS- 
Superboard  II  $279 

CIP  Model  II  429 

C4P  749 

.  .  .  and  we'll  Include  a  free  Text  Editor  Tape 
with  each  machine! 

Video  Modification  Plans  and  P.C.  Boards 
for  CIP  as  low  as  $4.95 


^ 


This  is  only  a  partial  listing  of  what  we  have  to  offer.  We  now  offer  over  100  programs,  rfata  sheets.  ROMS,  and  boards 
for  OSI  systems.  Our  $1.00  catalog  lists  it  all  and  contains  free  program  listings  and  programming  hints  to  boot. 

Aardvark  Technical  Services  •  1690  Bolton  •  Walled  Lake,  Ml  48088 

(313)669-3110 
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2AI  ENE  END      j 

2A3  JSft  $rt4??  ,'IHITALIZE  ROUTINE 

2ft6  JSR  *h5C2  ;RLfK  ROUTINE 

2ft9  END  RiS 

Listing  1 

18  REM  MACHIHE  LAhiG  SUBROUTINE  FOR  OSI 
C1P.''U4P 

20  REN  CHARLES  A.  STEWART 

30  REN  3d33  MARl'IN  OR. 

48  REM  ADRIAN.  HIGH  49221 

bd  FORK=b4OT0bei  ^READA^ROKEX.A^NEXT 

65  REH  FOR  C4P  LINE  78  CHANGE  186.255  T 
0  237 -.254 

70  DATAji.'.  186. 255.-  281 .  12. 288. 3. 32. 139. 2 
S5  '"'8  i 

SSJ  0ATA19. 208. 3.32. 158.255.201. 127.208. 
3^76 

90  DATA21b.0.201.27.208.3.7&.  181. 164 

1®  OATA201 . 1 . 208. 6. 32. 1 19. 164. 32. 194. 1 
65.96 

1 10  F0RX=21 6T0257  ■■  READA  ■■  POKEX.  A  ■■  NEXT 

128  DATA72. 169.32. 162.8. 157.8.288. 157.0 
.209.157.0.210 

138  DATA157. 0.21 1.232. 208. 241. 184.96 

1^  POKEii .216^P0KEi2.8  =  POR'E536. 128.P0K 
E537.2 

160  PRINT"*CONTROL  UERSION  #1"^PRINT"*B 
V  CffiRLES  A.  STEWART" 

165  PRINT ^ PRINT 

170  PRIKT'TSC  LISTS"  =  PRINT "RUBOUT  GIUES 

SCREEN  CLEAR 

1®  PRINT"C0HTROL  S  =SAUE"=PRIHT"CONTRO 
L  L  =  LOAD 

185  PRIf/T"C0NTROL  A  RUNS  PROGRAM 

208  HtN 

Listing  2 

10  REM  CHARLES  A.  STEWART 
20  Rtn  33 J3  ilARvII'^  DR. 
30  R£;1  ADRIAN  Hi  49221 
40  REH  51 r-265-479S 

JO   i\L.i  i    r'ii.'vt.l  !uC.r\     i.i..      iJuV 

62  REN  DEC  TO  HEX  AND  HEX  TO  DEC  CONUER 
"^'f'iM  pr'Mj  'OfVfii 

m  DINA$< i6).3l(  16) ^FCRX^ilOib^REAOAIC 
X>:S£ADSkX>:NEXT 

1 18  UHTAeeec.  csssi .  i .  esiG.  2.  oei  1 . 3. 010 

0.4.0101.5.0113.6 

12s  DATASl  U.  /.  1000. S.  1001 . 9.  IB1Q.(^>  lOI 
l.e.ii80..C. HOLD. 1110. E 
1.30  DAlAllil.F 

1 46  POiCEl  i .  H :  POKE!  2. 253  ^  X^^U  ■  V-0  =  W==0  ■  W-0 

150  FDRX~0TC40^ PRINT = NEXT ^PRINT"A>  DECI 
MrtL  ID  l-iEX"^  PRINT 


CMP  #$13  Cont  S 


CMP  #$7F  Rubout 


CMP  Escape  #S1B 


CMP  #S01  Cont  A 


Itje  rr.ij 


U  /     iULi'i 


Return  control  to 
Basic 


Figure  #1 


START 

SO  180 
JSRSFFBA 


CMP  #$0C  Cont  L        /  , 


JSR 
SFF8B 


<■ 


<r 


^ 


Load  command 


Save  command 


Clear  screen 


List  command 


Initialize  routine 


Run  command 


April,  1981.  Issue  11. 


COMPUTEl 


113 


T'Yim  SELlCTIOM":X=USKX) 

178  ifpe:o((5ji)-65tsfriht"D£:c  to  hex 
cohiersjoh^^lotujoig 

COHi£RCIGN"^G0Tu23ie 

ise  coTOi-jS 

2810  PRINT  aNPiJT  "HEX  NUHB£RM*aFLEH(I 


204S  roRy^iT04^rosY=iToit; 


irHiD3-(  U.'<,  1  )-f'1IDJ(Sf .  V/ 1 )  tHEHBK 
2m  HEyTV  =  NDiTX 
2080  PRINT  ^mHTI*"  IN  DiHrtRr=^"=PRlHT&i 

21S8  >;^-M^=e:Q-LEH<eii:)a==y 

2120  Y$=l1I0f(Dl*.Q.l)^V=UAL(Vf>a^V:f:X^W 

213Q  Q-Q-1  ■  IFQO0GOTO2120 

214S  PRINT ^PRINTI?:"  IN  DlCIMhL^'vN 

2156  PRINT ^PRIHT"TVPE  kNV  KEV  TO  CONtJH 

UE"-X-USRCX>:G0TO26jH 
30ie  PRINT aNPUT "DEC JHAL  HUPBLR";I^a=U 

AL(IJ)^y$="   ":r=b55^>6 

3015  IFJ>b5533niEHPRJNT=PRINT"T0a  LARGE 
"  =GOT02i5e 
3S3H  K=IHT(  I/V) :  IFX=eTHEn  i'4:=V4^+"0"  ^bOlO 

305& 

36<3  yi-v$+"i"=i=i-y 

3650  V=V/2  ^  IFIHT-:  V  >=0THEH32Ge 

3KS  LiUT0383S 

3209  PRINT ^PRINTII" IN  BIHhRV^"=PRINTV$ 

■j'"'-; i.(   '■-■'-■"' .- '■■■'~d 

3215  k£$--"   " 

3233  R^^IIIDJC  VI.  K.  Y ) :  F0RM=^1T016  ■■  IFA*^A$ 
<  W  )THENR£f^REIvS$(  U > ■ G0T03248 

3233  NlXN^! 

3240  '^A^A  ■■  IFX>14THENG0T03266 

3250  GUT03228 

3266  PRINT :PRINTI»"  IN  HEX::^";R£* 

32&5  PRINT"TYP£  ANY  KEY  TO  CONTINUE"  ^X= 
USR(X>^GOTO3010 
OK 

Listing  3  C 
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You  Ought  To 
Be  Reading 

COMPUTE! 

The  6502  Resource  And 
Applications  Magazine 

Here's  what  some  of  our  recent 

readers  say  about  us: 

Ontario,  Canoda: 

,,. Thank  you  for  providing  us  beginners  in 

the  field  with  what  is  an  understand- 
.  able,  usabie  and  enjoyable  mogozine. 
'*'^  My  Pet  (and  I)  await  each  issue  with 
bated  memories!!!... 

Victoria,  BC: 

...  My  vote  for  best  magazine  of  the 
decade  is:  COMPUTE!  Keep  up  the 
good  work..,  ^^,.- 

Akron,  Ohio:  ^''^ 

...The  January  Issue  was  my  first,  and  my 
subscription  order  is  in  the  mail... also  I 
can't  wait  to  see  reprints  of  earlier 
Atari  articles, 

Eleison  AFB,  Aloslca: 

,..  My  back  issues  of  COMPUTE!  are  my 
best  references.., 

Taos,  New  Mexico: 
You  are  a  bright  spot  in  the  lack  of 
data  on  the  OSI,  keep  it  up... 

Moose  Jaw,  Sask.: 

...Excellent  magazine  and  getting  bet- 
ter... Don't  forget  that  most  of  us  ore 
not  experts.., 

Salinas,  California: 

, , .  The  first  issue  of  my  new  subscription  is 
worth  the  one  year  subscription  price! 

Woterford,  Ohio: 

...  No  doubt  about  it,  COMPUTE!  gets 

better  with  each  issue.  In  its  short 
lifetime  it  shows  the  growth  and  im- 
provement I  would  hove  expected  it 
to  require  4  or  5  years  to  achieve, 

Shouidn't  you  be  reading 
COMPUTE!  ? 

COMPUTE!  Magazine 
P.O,  Box  5406 
Greensboro,  NC  27403 

(919)  275-9809 
12-lssue  subscription  prices:  US  S20;  Canada  S25(US  funds): 
Surface  rates,  elsewfiere  In  the  world  S20  (US  funds) 

Master  Charge/Visa  accepted  SlOO  billing  tee.  Sample  Issue.  S250 
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Double 
The  Cassette 
Baud  Rate 
Of  Your  OSI 
Superboard 
II/1P 

Mr.  James  L  Moson 
Jacobus,  Pennsylvania 

I  was  thrilled  when  I  received  my  Superboard  II.  It 
was  my  first  micro,  but  being  experienced  in  BASIC 
Programming  (using  a  phone-linked  ASR  33  with 
GE  time-sharing)  I  had  several  programs  which  I 
was  anxious  to  try.  The  Superboard  performed 
perfectly.  It  did  everything  OSI  said  it  would, 
however,  2  disadvantages  of  Superboard  soon  made 
themselves  apparent.  The  25  x  25  character  video 
format  was  not  the  easiest  to  read.  Secondly,  the 
baud  rate  at  which  programs  are  saved  and  loaded 
from  cassette  seemed  painfully  slow.  Having  a  good 
working  background  in  digital  electronics,  I  thought 
it  might  be  possible  to  improve  upon  these  two 
features.  Upon  close  examination  I  found  the  video 
hardware  was  too  intimate  with  the  software  in 
ROM.  Fortunately,  modifying  the  cassette  port  cir- 
cuitry was  a  piece  of  cake  and  I  was  able  to  cut  load 
and  save  time  by  half. 

The  cassette  port  utilizes  a  6850  programable 
Asynchronous  Communications  Interface  Adapter 
(se;  figure  1).  When  using  this  chip,  the  communica- 
tions rate  is  determined  by  two  things,  the  frequency 
of  the  clock  which  is  applied  to  the  TXCLK  and 
RXCLK  pins  of  the  ACIA  and  the  control  word 
which  is  written  into  the  ACIA's  control  register.  I 
hypothesied  that  by  doubling  the  clock  frequency  I 
could  double  the  baud  rate. 

ON  the  Superboard,  a  crystal  oscillator 
generates  the  base  timing  signal  by  which  the  entire 
board  is  controlled.  This  signal  drives  a  synchronous 
divider  chain  (see  figure  2).  The  timing  signal  destin- 
ed for  the  ACIA  comes  off  the   -;-  32  tap  of  this 
chain.  The  signal  is  finally  divided  by  a  h-  24  circuit 
composed  of  U57,  U58,  and  U63.  The  resultant  fre- 
quency of  5120  Hz  is  applied  to  the  TXCLK  input 
of  the  ACIA.  The  ACIA  must  be  programmed  to 
utilize  a  clock  frequency  either  64,  16,  or  1  times  the 
baud  rate.  The  320  baud  rate  is  realized  by  program- 


ADDRESS 


BUS 


DATA     BUS 


Chip  Select     Data 
1 


TXCL.< 


ACIA 


. ransmi tter 


Receiver 


serial 

data 


I        ^ 


serial 

data 


from  cassette 


demodulator 


to  cassette 


modulator 
Figure  1.   Cassette  Port  Block  Diagram 

ming  the  ACIA  for  a  16x  clock  rate. 

To  obtain  a  clock  rate  double  of  that  which  is 
used,  I  chose  to  sever  the  connection  between  U57 
pin  2  and  U59  pin  14  (see  figure  3),  then  connect 
U57  pin  2  to  U30  pin  II.  I  used  a  switch  to  main- 
tain compatibility  with  my  old  320  baud  tapes. 

As  far  as  the  ACIA  was  concerned,  the 
modification  was  done.  However,  there  is  one  more 
block  between  the  ACIA  and  the  cassette  machine, 
namely  the  Modulator/Demodulator. 

The  modulator  encodes  the  data  in  the  form  of 
tones.  These  tones  are  derived  from  the  TXCLK 
(see  Figure  4A).  Since  our  new  TXCLK  is  twice  as 
fast,  our  tones  will  now  be  2  times  their  original  fre- 
quency. This  poses  no  problem  as  far  as  modulation 
is  concerned.  It  does,  however,  make  a  difference  on 
the  return  trip.  U69  determines  what  will  be 
demodulated  as  a  high  or  low  tone  (see  figure  4B).  A 
tone  coming  in  will  trigger  the  74123  one-shot  by  it's 
rising  edge  (see  figure  5).  R57  is  adjusted  so  that 
U69  will  remain  triggered  until  after  the  falling  edge 
of  the  high  frequency  tone  but  not  until  the  falling 
edge  of  a  low  frequency  tone.  The  falling  edge  will 
clock  the  D  flop  U63  and  propagate  the  state  of  U69. 
Because  we  now  have  shorter  pulse  widths,  R57 
must  be  adjusted  to  allow  U69  to  time-out  during 
our  new  low  tones.  This  was  very  simple  to  do.  I 
simply  saved  a  program  using  the  new  faster  baud 
rate  and  attempted  to  load  it  back.  While  the  pro- 
gram was  trying  to  load,  I  adjusted  R57  while  wat- 
ching the  video  monitor.  I  knew  I  had  R57  adjusted 
properly  when  the  program  began  appearing  on  the 
display,  line  by  line.  I  experimented  with  R57  to  find 
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the  points  where  data  started  to  be  garbled.  The 
margin  was  surprisingly  wide.  Lucicily,  no  software 
patch  had  to  be  made  anywhere. 

If  you  use  a  switch  in  your  mod,  remember  you 
will  have  to  readjust  R57  each  time  you  change  baud 
rates.  I  see  no  reason  why  a  DPDT  switch  couldn't 
be  used  to  switch  in  a  different  resistor  value  for  R57 
along  with  switching  the  clock  rate. 
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Figure  2.   TXCLK  Generation 
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Figure  3.    Installing  The  Modification 
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Figure  4A.  Modulator 


Figure  4B.  Demodulator 
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HEXDOS  2.3: 

A  Disk  Operating 
System  For  Ttie  OSi 
C1P  or  Superboard  II 

Ronald  C.  Whilaker 
Salt  Lake  City.  Utati 

The  day  I  received  my  OSI  disk  drive  and  610 
Expander  board,  I  hooked  them  to  my  CIP  and  my 
homebuilt  power  supply,  turned  them  on,  and 
pushed  "D"  to  boot  up  the  disk.  OSI's  Pico-Dos 
came  with  the  drive  and  expander  board  and  booted 
up  OK  but  would  only  allow  me  to  load  eight  pro- 
grams of  up  to  8K  each.  This  was  faster  than 
cassette  to  be  sure,  but  definitely  lacking  the  features 
I  wanted  in  a  disk  operating  system.  I  lacked  funds 
for  OSI's  OS65D  and  the  additional  4K  of  memory 
it  required  to  run  on  my  system.  The  future  looked 
dismal,  indeed! 

The  day  was  saved  by  a  single  stroke  of  good 
fortune.  Several  months  earlier  a  local  dealer  had 
loaned  me  a  catalog  from  "The  6502  Program  Ex- 
change". While  oriented  mostly  toward  Apple  and 
single  board  systems,  they  did  have  a  few  OSI  com- 
patible programs  listed.  One  of  these  was  HEXDOS 
2.3  for  the  CIP  and  Superboard  II  by  Steve  Hen- 
drix.  The  features  promised  by  the  catalog  sounded 
too  good  to  be  true!  These  included: 

1 .   An  operating  system  and  directory  which 
occupied  only  the  first  two  tracks  on  the  disk 
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2.  A  tone  generator 

3.  Real-time  Clock 

4.  Special  keyboard  functions  for  instant  screen 
clear  and  program  line  editing. 

5.  Utility  programs  to  CREATE,  DELETE, 
and  FORMAT  program  space  on  the  disk 

I  sent  for  the  program  and  received  it  in  about  10 
days.  My  first  attempts  to  use  it  were  frustrating.  It 
would  function  erratically  or  not  at  all.  But  in  a 
quick  exchange  of  correspondance  with  the  author, 
the  problem  was  resolved,  my  copy  of  the  program 
was  updated  and  has  functioned  flawlessly  ever  since. 
It  is  an  exceptionally  compact  system  due  to  its  full 
use  of  ROM  BASIC  and  the  ROM  Monitor  soft- 
ware built  into  the  ClP.  The  following  is  a  brief 
discussion  of  the  features  I  have  found  most  useful. 
1 .  LOAD  and  SAVE  commands  are  the  heart  of 
any  operating  system.  HEXDOS  uses  LOAD 
(filename)  and  SAVE  (filename)  to  load  and  save 
programs  by  filename.  Other  commands  open  and 
close  named  data  files,  each  consisting  of  a  2K  block 
of  memory  which  fills  one  disk  track.  Opening  a  data 
file  reserves  a  2K  block  of  RAM  for  that  file.  Closing 
a  file  loads  the  contents  of  that  2K  block  to  one  track 
of  the  disk.  Each  file  is  designated  as  an  input  file  or 
as  an  output  file  and  up  to  11  of  each  are  allowed 
simultaneously,  provided  there  is  sufficient  RAM 
memory  to  support  them. 

The  most  versatile  and,  potentially,  the  most 
useful  LOAD  and  SAVE  commands  allow  the  user 
to  load  2K  bytes  from  a  specified  track  to  any  loca- 
tion in  RAM  memory.  The  corresponding  save  com- 
mand loads  any  2K  block  of  memory  to  be  saved  to 
a  specified  track  number.  Because  of  the  directness  of 
these  commands,  care  must  be  used  to  avoid  acciden- 
tal over-writing  of  existing  data  or  program  memory. 
Using  these  direct  LOAD  and  SAVE  commands,  I 
have  written  programs  using  record  and  file  lengths 
of  my  own  choosing. 

2.  INPUT  and  PRINT  commands  control  I/O  to  or 
from  disk  data  files,  video  screen,  keyboard,  6850 
ACIA,  and  ports  reserved  for  printer  and  modem. 

3.  SPECIAL  KEY  FUNCTIONS  make  use  of 
unused  keys  to  provide  instant  screen  clear,  suspen- 
sion of  output  until  key  is  released,  break  in  a 
BASIC  program,  and  non-destructive  forward  and 
backward  movement  of  the  cursor  for  simple  line 
editing.  These  functions  are  so  useful  that  they  are 
sorely  missed  on  those  rare  occasions  when  I'm 
writing  a  program  without  HEXDOS. 

4.  SINGLE  STEP  and  TRACE  functions  are  added 
using  simple  POKE  statements,  and  are  very  useful 
for  debugging  programs. 

5.  The  USR  function  is  used  to  provide  several 
special  functions: 

a.     Control  of  a  tone  generator  with  256  dif- 
ferent tones 


b.  Input  of  a  character  from  one  of  256  possible 
input  devices 

c.  Return  contents  of  the  real-time  clock 

d.  Direct  jump  to  a  machine  code  routine 
located  anywhere  in  memory 

e.  Jump  to  ROM  monitor 

f.  Jump  to  the  last  machine  code  routine 
loaded  from  the  disk 

Use  of  the  tone  generator  and  the  real-time  clock  re- 
quires very  simple  hardware  modifications  which  are 
well  detailed  in  the  HEXDOS  manual  and  require 
only  a  few  minutes  to  perform.  The  real-time  clock 
requires  a  single  jumper  between  pads  provided  on 
the  610  board.  Since  I  have  my  ClP  interfaced  to  a 
General  Instrument's  Programmable  Sound  Gener- 
ator, I  have  not  tried  the  tone  generator,  but  it  re- 
quires a  single  jumper  and  an  audio  amplifier.  Addi- 
tional hardware  modifications  include  repositioning 
the  break  key  to  a  less  vulnerable  location,  automatic 
power-on  reset  (D/C/W/M  appear  when  the  com- 
puter is  turned  on),  and  disk  drive  motor  control, 
which  turns  off  the  drive  motor  when  it  is  not  being 
used.  None  of  these  modifications  are  necessary  for 
HEXDOS  operation  but  all  of  them  are  useful  addi- 
tions to  the  computer's  capabilities. 

6.  UTILITY  PROGRAMS: 

FORMAT  will  completely  erase  a  disk  and  then  for- 
mat it  for  HEXDOS  by  loading  the  operating  system 
onto  track  0  and  reserving  track  1  for  the  directory. 
CREATE  names  and  reserves  any  number  of  tracks 
for  use  as  data  files  or  for  storage  of  machine 
language  programs,  which  require  filenames  begin- 
ning with  $.  These  can  then  be  loaded  direcdy  into 
any  specified  location  in  user  RAM. 
DELETE  erases  any  program  listed  in  the  directory, 
deallocates  the  space  on  the  disk  reserved  for  it,  and 
repacks  the  remaining  files. 
DISASSEMBLER  lists  machine  code  programs 
using  standard  6502  mnemonics  and  identifies  the 
addressing  mode  of  the  instruction. 

HEXDOS  2.3  is  an  extremely  compact,  easy-to-use, 
and  versatile  operating  system  for  the  OSI  ClP  or 
Superboard  II.  Because  it  is  so  compact  it  can  be 
placed  at  the  beginning  of  every  disk.  Documentation 
is  clear  and  complete,  the  best  I  have  seen  from  any 
source.  Because  I  knew  nothing  about  data  files  or 
their  use,  I  wrote  to  the  author  of  HEXDOS,  Steve 
Hendrix,  for  information.  Besides  a  personal  reply,  I 
received  two  new  pages  of  documentation  explaining 
use  of  disk  files.  Using  HEXDOS  2.3  has  been  a 
pleasant  and  rewarding  experience  for  me  and  I 
strongly  recommend  it  as  a  versatile  and  inexpensive 
alternative  to  other  operating  systems. 
HEXDOS  2.3  is  available  for  $25  from: 
The  6502  Program  Exchange 
2920  West  Moana  Lane 
Reno,  NV  89509  © 
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Partition  and 
Load 


R.  D,  Young 
Ottawa.  Ontario 


And  another  mystery  is  solved.  This  one  began 
where  I  Icit  off  in  "Relocate"  (COMPUTE!,  Issue  9, 
Feb.  1981,  p.  103).  I  think  that  I  have  now  con- 
solidated Harvey  B.  Herman's  memory  partitioning 
and  Charles  Brannon's  "Quadra-PET"  into  one 
routine  that  makes  use  of  "Relocate"  as  well.  I  must 
acknowledge  with  gratitude  Jim  Butterfield's  most 
helpful  hints,  particularly  the  various  memory  maps 
published  over  the  months,  and  Harvey  B.  Herman's 
memory  partitioning  challenge  in  the  first  place, 
coupled  with  his  version  of  "Relocate"  that  helped 
to  translate  for  the  Upgrade  ROM  Version. 

Note  that  I  have  provided  two  listings  to 
accomodate  original  and  upgrade  ROMs.  I  have  not 
attempted  to  provide  for  the  80-column  machine. 
The  BASIC  program  performs  two  functions:  it 
places  a  machine  language  program  into  the  second 
cassette  buffer,  and  it  initializes  the  partitions  and 
the  pointer  storage  locations  (1010  to  1017  decimal). 
The  BASIC  program  ends  with  a  NEW  statement, 
leaving  the  PET  in  the  lowest  partition  which  is  equi- 
valent to  the  old  standard  8K  PET  (FRE(O)  =  7164). 

I  chose  to  use  a  BASIC  program  for  this  loading 
and  initialization  after  trying  several  other  alter- 
natives. Its  main  advantage  is  that  the  machine 
language  program  could  be  made  smalt  enough  to  fit 
in  the  second  cassette  buffer  with  the  advantages  that 
second  cassette  buffer  use  offers.  Some  problems  with 
loading  and  initialization  were  also  alleviated. 
However,  because  of  space  restrictions,  error  check- 
ing of  user  input  is  not  performed.  In  other  words,  if 
you  exceed  the  input  limits  ***  CRASH  ***. 

The  machine  language  program  provides  control 
over  four  (4)  memory  partitions.  It  will  function  with 
16K,  24K,  or  32K  PETs,  providing,  of  course,  that 
the  proper  inputs  are  used.  That's  twice  now  that 
I've  mentioned  inputs.  Here  is  how  the  routine  is 
used: 


1.  The  BASIC  program  has  left  you  in  Area  1 
(low). 

2.  Use  SYS  826  to  call  the  routine.  A  flashing  cur- 
sor will  appear  below  the  SYS826  on  the  screen. 
This  is  asking  you  for  your  input  (number  1  to 
7)  according  to  the  following  options: 

1  -  go  to  Area  1  (low  7K) 

2  -  go  to  Area  2  (next  8K) 

3  -  go  to  Area  3  (next  8K) 

4  -  go  to  Area  4  (high  8K) 

5  •  load  Area  2 

6  -  load  Area  3 

7  -  load  Area  4 

3.  To  load  Area  1,  go  to  Area  1  and  LOAD  in  the 
normal  way. 

4.  Key  in  and  SAVE  programs  from  Area  1. 

5.  Clear  all  partitions  by  POKE 
135,maximum:POKE  123,4:NEW  —  or 
upgrade  ROM  equivalents. 

There  are  a  few  precautions  to  be  observed. 
Load/  Verify  and  device  flags  are  not  set  by  this 
routine.  To  load  from  Tape  #1,  for  example,  you 
must  set  these  flags  manually  (sec  "Hooray  for 
SYS",  COMPUTE!,  Issue  8,  Jan.  1981,  p.  96),  or 
you  must  have  previously  loaded  a  program  from 
Tape  #1.  This  routine  assumes  that  BASIC  pointers 
in  locations  122  and  134  (original  ROM)  are  never 
changed.  And  lastly,  going  from  one  partition  to 
another  will  result  in  the  loss  of  your  program  if  the 
program  is  less  than  256  bytes  long.  Also  remember 
to  observe  the  input  limits  for  the  memory  size  in 
your  machine. 

Should  you  want  or  need  to  find  out  where  the 
partitions  are,  the  pointers  to  the  end  of  BASIC  in 
each  partition  restored  in  locations  1010  to  1017 
decimal  as  follows  (original  ROM): 

1010  124  Area  1 

1011  125  Area  I 

1012  124  Area  2 

1013  125   Area  2 

1014  124  Area  3 

1015  125   Area  3 

1016  124  Area  4 

1017  125  Area  4 

In  fairness  to  all,  I  should  mention  that  my  PET  is 
equipped  with  the  original  ROM  only,  and  has  16K 
of  memory.  The  routine  functions  with  my  PET,  but 
there  could  still  be  some  bugs  remaining  for  obvious 
reasons. 

I  am  looking  forward  to  seeing  any  comments 
on  the  routine  in  COMPUTE!.  For  now,  I'm  fresh 
out  of  mysteries.  0 
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Skylcs  Electric  Works 


BASIC  Programmer's,  Toolkif^^,  Disk-0-Pro®,  Command-0®« 

For  PET®  Owners  Who  Want  More  Fun 
And  Fewer  Errors  with  Their  Programs 

Here  are  thirty-five  commands  you'll  need,  all  on  dual  chips  you  can  install  in  two 
minutes  without  tools,  on  any  PET  or  PET  system.  2KB  or  4KB  of  ROM  firmware 
on  each  chip  with  a  collection  of  machine  language  programs  available  from  the 
time  you  turn  on  your  PET  to  the  time  you  shut  it  off.  No  tape  to  load  or  to  interfere 
with  any  running  programs. 

For  PET/CBM  2001-8,  -8N,  -16N/B,  -32N/B.  3016  and  3032 

BASIC  Programmers  Toolkit^*  commands 

AUTO^^  DELETE^'^  RENUMBER^''  HELP<^  TRACE«^ 
STEP^  OFF^''  APPEND^''  DUMP''  FIND^^ 


m 


BASIC  Programmers  Disk-0-Pro 


CONCAT^«°  DOPEN^°  DCLOSE^^o  RECORD^^"  HEADER^^"  COLLECT^s^ 

BACKUP^^"  COPV^s"  APPENDB80  DSAVE^so  DLOAD^«°  CATALOG^«° 

RENAME B80  SCRATCHB80  DIRECTORYb^o  INITIALIZERS  MERGERS  eXECUTE^s 

SCROLL^'^  OUT^^  SET^'^  KILL^^  EAT«^  PRINT  USING^^  SEND^^  BEEP^s 


7DIVISI0N  ev  ZERO  ERROH  IN  SOO 
READY. 
HELP 
5(»J=SQR(*-B(H1 


PRESS  PtAY  OH  TAPE  <1 


SEAHCMIKG  FOR  INPUT 
FOUND  INPUT 
APPENDINO 


NOTES: 

ed  —  a  program  editing  and  debugging  command 

B80  —  a  BASIC  command  also  available  on  Commodore  COM®  8016  and  8032  computers. 
BS  —  a  Skyles  Electric  Works  added  value  BASIC  command. 
BASIC  Programmers  Toolkit®  is  a  trademark  of  Palo  Alto  tC's. 

BASIC  Programmers  Disk-0-Pro®,  Command-O®  are  trademarks  o(  Skyles  Electric  Works. 
PET®,  CBM®  are  trademarks  of  Commodore  Business  Machines. 
AVAILABLE:       USA/CANADA:  Please  contact  your  iocal  dealer 
England:  Caico  Software  Lakeside  House,  Kingston  Hill,  Surrey  KT2  7QT 
GERMANY:  Unternehmensberatung,  Axel  Brocker  Lennebergestr  4,  6500  Mainz 
Japan:  Systems  Formulate,  1-8-17  Yaesu  Shinmaki-cho  BIdg.  IIF  Chuo-ku,  Tokyo  JAPAN  103 
Phone  or  write  for  information.  We'll  t>e  delighted  to  answer  any  questions 
and  to  send  you  the  complete  information  package. 


Skyles  Electric  Works 


231  E  South  Whisman  Road 
Mountain  View,  CA  94041 
(415)  965-1735 
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Skyles  Electric  Works 


BASIC  Programmer's,  Toolkit®,  Disk-0-Pro®,  Command-0® 


For  CBM®  Owners  Who  Want  More  Fun 
And  Fewer  Errors  with  Their  Programs 

Here  are  nineteen  commands  you'll  need,  on  a  single  chip  you  can  install  in  two 
minutes  without  tools,  on  any  CBM  or  CMB  system.  4KB  of  ROM  firmware  on 
each  chip  with  a  collection  of  machine  language  programs  available  from  the  time 
you  turn  on  your  PET  to  the  time  you  shut  it  off. 

For  CBM  8016  and  8032;  BASIC  4.0 

BASIC  Programmers  Command-0® 

AUTO^'^  DUMpd  DELETE^^  FIND«^  (improved)  HELP^<'  KILL^^  OFF*=^ 

TRACE'^d  (improved)  RENUMBER^'^  (improved)  INITIALIZERS  MERGERS  MOVERS 

EXECUTE^s  SCROLL^^  OUT^''  SET^''  SEND^s  print  USING^^  BEEP^s 


100  GOSUa  IM 

IDS  PniNT  USING  Ct,  A,  BS 

130  INPUt  "TIME",  Dt 

131  INPUT  "D*¥",  Et 
IMIFBtiCTHEH  10S 
INFORX-ITOg 

IS3  PniNT  tiXy.MXt 
IB4  RETURN 
lOOI-XflB 
RE*D¥ 

RENUMBER  110,  10,  I0S-1M 

READY 

LIST 
100  GOSUB  ISO 
no  PRINT  USING  C«,  A,  B* 
1»  INPUT  "TIME",  Ot 
130  INPUT  "DAY-,  Et 
140  IFBoCTHEN  110 

150  FOR  x=rn» 

1M  PRINT  Y|X):NEXT 
170  RETURN 
2«ai=X/1» 
READY 


MERGE  D1  "BUY  HOW" 

SEARCHING  FOR  BUY  NOW 
LOADINQ 

READY 
RENUMBER  100.  10 

READY 

FIND  Bt 

110  PRINT  USINfi  At,  [iS.^tCttn 

280 19 -"NOW  IS  THE  TIME" 


StO  BA^BA-  1 

S90  RA=123-SW92*BA"10 

6«0IFBA::143THEN5M 

S10  RETURN 

S30  c*= "PROFrr  u.  ttr.tt  daily" 

S30  PRINT  USING  Ct.  PI 

e40Dt  =  "LOSS    l«,  «•*.*«  DAILY" 

e»  PRINT  USING  Dt.  U 


PROFIT  t1,  23S.61  DAILY 
LOSS     t         0.00  DAILY 


PRICES: 


NOTICE 

When  you  order  Command-0,  we  will  loan 
you  a  Toolkit  until  we  deliver  Command-0. 

NOTICE 


$40.00 

$75.00 

$75.00 

$20.00-$50.00 

$5.00 


BASIC  Programmers  Toolkit®  (chip  only) 
BASIC  Programmers  Disk-0-Pro®  (chip  only) 
BASIC  Programmers  Command-0®  (chip  only) 
fnterface  boards  (needed  sometimes) 
Instruction  Manual  (with  redeemable  $5.00  coupon) 

Shipping  and  handling  $2.50  USAICanada,  $10.00  Europe/Asia 
California  residents  please  add  6%  or  6-112%  sales  tax  as  required 
Reserve  your  Disk-O-Pro,  Command-0  today 
Toolldt^  immediate  delivery.  Disk-O-Pro  delivery  in  December,  Command-0  delivery  in  January 
VISA,  MASTERCHARGE  ORDERS  CALL  {800)  538-3083  (except  California  residents 
CALIFORNIA  ORDERS  PLEASE  CALL  (408)  257-9140 


Skylcs  Electric  Works 


231  E  South  Whisman  Road 
Mountain  View,  CA  94041 
(415)  965  1735 
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If  HEM  •••  PAH.'ITIOU    S.    LOAD  LOADER    ••• 

2(r  HEM  •••  AND   INIT1AL12ATI0M    ••• 

£5  HEM  •••  ORIGINAL   ROK   VERSION    ••• 

30  HEH  *••  BY    H.D.    YOUNa    ••• 

50  HEH 

lew   REM   ••*   LOAB  211D  CASSETTE   BUFFER   ••■ 

110   PHIIlT"t" 

120   FOR  I»826   TO  990r    HEAD  A:    POKE   I, A:    NEXT 

130   HEM 

Ikf   HEM   •••    IMTIALIZATIOII   ••• 

150  POKE  ICna,!.:    POKE   HTllf,!.:    POKE   ljn.£,l( 

160  POKE  1013, }£:    POKE   1015, 6l(:    POKE   1(0.7,96 

170  POKE  135.32:    POKE  8192,0:    POKE   163Sl,,0:    POKE   21t576,0 

180  HE* 

i9iS  sm 

100?  DATA  32,223,241,56,233,i(8,170,l'(l,2ia,J,l89,ai5,3.1J},123.l88 
1010  DATA  201, 3,32,176, 3, 165, 12it,157,2'tl, 5, 165,125, 157, 2W, 5,152 
1020  DATA  170,l89,2',l,3,133,12Jt,189,2ftS,3,15J,l?5,17i.,?ltl,3,189,208 
1030  DATA  3, 133, 135. 321*, '4, 16, 12, 165, 125, 197, 123, 21*0,3, 76, 106, 197 
l«ri,0  DATA  76, 83,197,169, li.7, 32, 2Jit, 227, 32, 17it,2'.5, 173, 1?6, 2, 56,237 
1050  DATA  12l(,  2, 11*1,  241, 3, 165, 125, 11*1,121.,  2,, -'(,,  109,  Si.!, 3, la,  126 
1'060  DATA  2, 16?, 55, 11*1, 21*, 125, 141, 25, 129, 169, 1,11.1,1', 2, 169, 13 
1070  DATA  141, 15, 2, 76, 195, 21*3, 165, 155, 201, 32, 208, 3, 162,1, 96, ?01 
1050  DATA  64.208,3,162,3,96,201,96,208,3,162,5,96,162,7,96 
1090  DATA  1,5,5,7.3,5,7,32,64,96,123,64,96,128,4,32 
1100  DATA  64,96,52,64,96 


10  REM   •"    PAKTITIOil    i   LOAD  LOADKF    ••• 

20  REM   •••    AND   IrUTIALlZATID?*    ••• 

25    REM   •••    UPGRADE   ROK    VERSION    •" 

30  HEM   •••    BY    R.D.    YOUNG    ■•• 

1*0  REK 

50  REM 

100   REX   •••   LOAD   2ND  CASSETTE  EU7FEH   ••• 

110  PfiINT"B" 

120  FOR   Ia826    TO   989:    HEAD   A:    POKE   I, A:    .1EXT 

130  REM 

11,0   HJ>:   •••    INITIALIZATION    ••* 

150  POKE   1012,1*;    POKE  1011,, 1,!    POKE  1016,1, 

160   POKE   1013,32;    POKE  1015,64:    POKE  1017,96 

170  POKE   53,32:    POKE   8192,0;    POKE   l658^,0;    POKE   21,576,0 

180  HE* 

190  BKK 

1000  DATA  32,207,255,56,233,43,170,141,21,1,3,189,214,5,153,41,188 

1010  DATA  2«f0, 3, 52,175,3, 165, 42.157, 241. 3, 165, 43,157, 242, 3, 152 

1020  DATA  170,189,241,3,133,42,189,242,5,133,43.174,21,1,3,189,207 

1050  DATA  5,133, 53, 224, 4, 16, 12, 165, 43, 197, 41, 240,3, 76, 117,197 

1040  DATA  76,93.197,169,147,32,216,227,32,166,21,5,173,126,2,56,237 

1050  DATA   124,2,141, 241, 3, 165, 41, 141, 12*„2,2l*, 109, 241, 3,141, 126 

10B0  DATA  2.169,55,141,24.129.141,25,129,169,1,133,155,169,13,141 

1070  DATA  111,2,75,185,21*3,165,53,201,32,208,3,162,1,36,201,64 

1080  DATA  208,3,152,3,96,201,96,208,3.162.5,96,162,7,96,1 

1090  DATA  5, 5, 7,3,5, 7, 52,64,96, 128, 6<,.96. 128,4, 32, 64  ff 

1100  DATA  96,32,6l„96  % 


Last  Minute  Correction  From  R.  D.  Young 

With  reference  to  my  program,  "Partition  and  Load",  dated  February  15,  1981,  there  is  a  correction  to 
be  made  in  the  program  listings.  In  the  DATA  statement  at  line  1030  of  both  listings,  the  '4'  between 
'224'  and  '16'  must  be  changed  to  a  '5'. 

There  is  also  one  other  precaution  to  be  observed,  although  it  is  a  function  of  the  imbedded 
"Relocate"  routine.  A  program  loaded  with  this  routine  should  not  have  a  line  77  as  part  of  the  program. 
Any  line  77  will  be  deleted  because  of  the  dynamic  RETURN  feature  used  to  reset  line  links  after  the  LOAD. 


NEW  LIFE  for 
old  Pets? 

Is  it  a  dream  ...  is  it  fantasy? 


Switch  from  old  ROMs  to  new 

•  Not  sure  about  the  ROM  Retrofit  Kit  from 
Commodore?  Now  you  can  use  alt  three  sets  of 
Commodore  ROMs  and  others  as  welt. 

•  The  Basic  Switch  allows  switch  selection  of  either 
ROM  set  (your  original  set  or  your  retrofit  set)  from 
Commodore.  Plus,  Models  15-A  and  15-B  include  an 
additional  zero  insertion  force  socket  allowing  easy  use 
of  ROMs  like  the  BASIC  Programmer's  Toolkit , . . 
concurrently. 

•  Models  15-A  and  15-B  The  Basic  Switch  plus. , . 
includes  expanded  cable  assembly  and  ^ero  insertion 
force  socket.  Your  15th  ROM  simply  plugs  in  . . . 
enabled  while  either  ROM  set  is  selected.  Socket  15 
may  be  readdressed  by  the  user  for  additional  flexibility. 

•  The  Basic  Switch  is  sold  in  assembled  form  only.  All 
models  are  designed  for  easy  attachment  to  your  PET 
with  a  convenient  cable  assembly.  No  soldering  or 
drilling  is  required.  The  Basic  Switch  mates  with  a 
cable  assembly  at  your  primary  board,  and  does  not 
use  the  physical  connectors  of  any  PET  ports. 

•  Price  List: 

Old  PETs  $129.95* 
New  PETs  S  139.95' 
"Case  optional,  $15  additional. 

•  Our  prices  and  complete  product  specifications  are 
available  by  contacting  APPLIED  MICRO  SYSTEMS, 
Mishawaka,  Indiana:  or  any  Commodore  Dealer. 


Dealer  inquiries  are  encouraged.  Free  MACHINE  LANGUAGE  MONITOR  COMMANDS  List 
will  be  included  with  pricing  and  product  specification  requests. 

APPUEQ  miCRD  SVSTEmS 

3502  Home  Street,  Mishawaka,  Indiana  46544  •  1-219-259-3787  (Indiana)  •  1-800-348-7208 
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Now  The  PET'S  Know  How  To  Share 

MUPET  MULTIUSER  SYSTEM 


EDUCATION 

*  allows  direct  access  to  any 
programmes  or  data  files 

*  reduces  media  cost  -  one  set 
of  disks  needed  for  up  to  8 
users 

*  disk  based  languages  such 
as  Assembler,  Pascal,  Word 
Processing,  available  to  all 
users 

BUSINESS 

*  true  multi-station 
wordprocessing  with  access 
to  common  data  files 

*  cost  per  station  drastically 
reduced 

*  printer  spooling  is 
supported 

MANUFACTURING 

*  using  optional  DOUBLE 
MUPET,  both  local  and 
common  IEEE  devices  are 
supported 

*  test  equipment  can  be 
controlled  locally,  while 
reports  and  programmes  are 
managed  universally 


MUPET 

USES 

NO 

MONE 

NOT  ANY 

NOT  ONE  BYTE 

OF 
SOFTWARE 


YOU  CAN  RUN 
ANY  COMBINATION 

OF  PROGRAMMES 

OR  LANGUAGES 

AT  THE  SAME  TIME 

•  word  processing 

•  Pascal 

•  Assembler 

•  Future??? 


MUPET  supports  any 
combination  of  CBM 
hardware  —  present  or 
future  —  which  supports  the 
IEEE  bus 

MUPET  plugs  in  externally. 
Mo  need  to  open  the 
PET/CBM  cabinet 

MUPET  supports  all  existing 
and  future  CBM  disk  based 

software 

MUPET  supports  printers  as 
wet!  as  disks 

MUPET  supports  all 
versions  of  Commodore 

Basic 


PET/CBM  Trademark  of 
Cofnmodofe  BiJSirress  Machines 


CM3 

CANADIAN  MICRO  DISTRIBUTORS  LTD. 

365  Mam  Sireet,  Millon.OnUni)  LMT  1P7.  416  B7S  7277 
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Relative  File 
Mechanics 

Jim  Butterfield,  Toronto 

I'll  use  the  Basic  4.0  commands,  since  they  are  more 
convenient. 

Creating  a  Relative  File 

To  create  a  new  Relative  file,  we  may  use  Direct 
Commands  if  we  wish.  This  is  the  easiest  way  to  see 
how  it  all  happens  —  try  it  Directly  and  later  you 
can  incorporate  it  into  a  program  if  you  wish.  Sup- 
pose we  want  a  file  of  25  items  (initially)  each  of 
which  may  be  up  to  20  characters  long. 
DOPEN#l,  "RFILE",L20  opens  the  file  for 
relative  writing.  We've  specified  a  length  of  20 
characters. 

RECORD#l,  25  positions  us  to  the  last  record 
desired,  number  25,  but  this  doesn't  exist  yet.  The 
error  light  on  the  disk  will  turn  on;  we  find  a 
RECORD  NOT  PRESENT  signalled.  If  we  tried 
INPUT  or  GET  at  this  time,  we'd  be  in  serious 
trouble.  But  we  can  still  write,  and  this  will  create  all 
records  up  to  and  including  number  25. 
PRINTfl  writes  a  Return  character  in  record  25  of 
the  file,  and  incidentally  creates  all  records  up  to  and 
including  25.  You'll  notice  a  delay  of  several  seconds 
while  this  happens. 
DCLOSE#l  wraps  up  the  file  in  the  usual  way. 

Writing  to  a  relative  file 

If  you  have  gone  through  the  DOPEN/RECORD/ 
PRINT/DCLOSE  sequence  above,  we  can  use  this 
file  to  write  some  data.  Once  again,  let's  use  Direct 
statements  to  allow  us  to  watch  things  happening. 
D0PEN#1,  "RFILE"  opens  our  file  for  reading  or 
writing.  Note  that  we  don't  need  to  specify  the  file 
type  (REL)  or  whether  we  wish  to  read  or  write  (we 
might  do  either).  And  we  must  not  specify  the  length 
L  —  that's  only  for  creating  the  file. 
RECORD#1,10  positions  us  so  that  we  can  read  or 
write  record  number  10.  There's  no  error  light  this 
time,  since  record  10  is  in  place.  Note  that  if  our 
record  number  was  a  variable  such  as  X,  we'd  need 
to  put  it  in  brackets,  e.g.,  RECORD#l,(X).  Now 
let's  write  a  few  records  starting  at  item  ten. 
PRINT#1,  "HELLO"  writes  six  characters 
(HELLO  plus  the  RETURN  character)  to  record 
number  10;  the  disk  automatically  positions  to  the 
start  of  record  11.  This  positioning  is  not  triggered 
by  the  Return  character  —  it's  done  by  recognizing 
the  end  of  PET's  transmission  (technically  speaking, 
the  EOI  line). 

PRINT#1,  "THERE";  uses  a  semicolon  to  supress 
Return  so  only  five  characters  are  written  to  record 


11.  End  of  transmission  is  correctly  detected, 
however,  and  the  disk  positions  to  record  12. 
PRINT#1,  "A"  +  7CHR$(13)  +  "B"  writes  a 
single  record,  even  though  there  are  two  Returns. 
When  wc  arc  reading,  it  will  take  two  INPUT# 
statements  to  get  the  information,  since  INPUT  stops 
on  a  Return  character. 

PRINT#1,  "THIR"  +  "TEEN"  writes  THIR- 
TEEN in  the  usual  way.  PRINT#1,  "FOUR"; 
"TEEN"  writes  FOURTEEN. 
PRINT#1,  "MORE  THAN  TWENTY  CHARAC- 
TERS" will  generate  a  disk  error,  "Overflow  in 
Record",  which  tells  you  that  you're  trying  to  fit  too 
much  into  a  record.  The  first  twenty  characters  will 
be  written  to  the  record,  the  rest  discarded. 
DCLOSEfl  terminates  our  writing  session. 

Reading  from  a  relative  file 

We  must  have  a  program  to  GET#  or  INPUT#  our 
data;  these  commands  can't  be  given  as  Direct 
statements. 

100  DOPEN#l, "RFILE" 

110  INPUT  "RECORD  NUMBER  DESIRED";R 

120  IF  R  =  0  GOTO  190 

130  REC0RD#1,(R) 

140  IF  DS>0  THEN  PRINT  DSS:GOTO  110 

150  INPUT#1,R5 

160  PRINT  R$ 

170  IF  ST  =  0  GOTO  ISO 

180  GOTO  110 

190  DCLOSE#l 


ax*  +bx+c 


b2+4b2-4ac   y=|-f(x>dx       a=<r2 


*o      .eig=ie-SK9 

X 

dx>i 


dx 


-=nx"-^ 


■F(x    +e)  =  lim  f(x   +t)  "♦    ^^      .  a 

0  t^o  0  ji»b=abcos© 

Ich    spreche    Deutsch  (ici'<5Ua6u(3) 

Je    parle    frangais   (k&S.^dC>i^i6(iQ-) 
Vo    h.Hi.blo    espanol  <^.^I6un<>i6) 

lo    parlo    Italiano  (A^6QA^ic5u) 

These  are  just  some  o(  Ihe  ihlngs  your  new  model  PET/CBMTm  compuler 
can  do  when  ifs  equipped  with  Ihe  Malh  or  Foreign  Language  ROM 
With  Ihe  Math  ROM  the  PET  can  display  formulas  in  standard  notation. 
Wilh  the  FL  ROM  it  has  all  the  extra  ctiaracters  needed  for  German, 
French,  Spanish.  Italian,  Polish,  Czech,  and  Portuguese.  Using  these 
characters  and  symbols  is  as  easy  as  using  the  lowercase  graphics 
characters  Ihey  replace. 

With  the  companion  CBM  printer  ROMs  Ihe  PET  can  do  scientific  or 
foreign  language  text  processing.  All  ROMs  are  now  only  S60  each 
(dealer  and  quantity  discounts  available).  They  are  compatible  with 
theToolkifTM  Wordpro''M  and  other  protection  ROMs.  Spacemaker  II 
isavailable  Irom  gs  lor  only  S35  each.  It  allovjs  the  PET  lo  switch 
between  the  PET  s  original  character  set  f?Oful  and  up  to  three  additional 
character  ROMs 

Please  inrtlude  payment  in  U.S.  funds  with  your  order.  All  prices  include 
first  class  postage;  add  $5  for  airmail  overseas.  N.Y.  residents  please 
Include  sales  tax,  Canadian  orders  should  be  placed  with  Kobetek 
Systems  Ltd.  (see  their  ad  in  this  issue). 

Call  anytime  (day  or  nite)  (516)  246-4894 

r~\rAr~N   west   river   electronics   R&D 

\    A    /~\  \     ^°'  ^^^  ^°^ 

VjW    VA     stony  brook,  new  YORK  11790 
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Third  Generation 
Business  Application  Software: 

Fully  guaranteed,  unprotected,  sell  to 
end  users  as  many  times  as  you  desire 


Micro  Management 

Micro  Management 

Independent  Micro 

Information  System 

Information  System 

Management  System 

For  Service  Firms 

For  Retail/Wholesale 

Components 

Firms 

Components 

General  Ledger 

General  Ledger 

General  Ledger-$600 

Accts.  Receivable 

Accts.  Receivable 

Accts.  Receivable-$500 

Payroll 

Accts.  Payable 

Accts.  Payable 

Accts.  Payable-$200 

Cash  Flov^  and 

Inventory  Control 

lnventory-$550 

Contribution  Margin 

With  Safety  Stock 

Budgeting  By  Dept. 

Feature 

Trial  Balance, 

Cash  Flow  and 

Financial  Reports 

Contribution  Margin 

Payroll  $400 

and  Much  More 

Budgeting  by  Dept. 
Point  of  Purchase 
Invoicing,  Trial 
Balance,  Financial 
Reports  and  Much 
More 

Total  Price: 

Total  Price: 

$2,500.00 

$2,500.00 

All  programs  are  available  using  CBM  8032/8050  equipment.  Written  using  Relative 

File  Structure  (printer  no  factor). 

Training  sessions  available  April  13  &  14,  April  28  &  29  at  CBM  Headquarters,  Atlanta, 

Ga,  If  you  purchase  a  comprehensive  system,  no  charge  for  training. 

If  you  want  the  very  best  in  business  application  software,  call  us: 

The  Manasement  Accountability  Group 

MAG,  mc. 

P.O.  Box  346 

493  East  Clayton  St. 

Athens,  Georgia  30603 

(404)  353-8090 

We  believe  we  are  the  best  in  the  business.  If  you  are  serious  about  profits  for  your 
business  make  us  prove  it;  otherwise,  call  our  competition. 


MAg 


Merging  Computer  Technology 
with  the  practical  worlds 
of  Business  and  Government. 
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Use  the  above  program  to  browse  through  the  items 
we  have  just  written.  You'll  find  some  interesting 
things.  For  example,  what  do  you  see  in  records  you 
have  never  written  (say,  record  4)?  What  happens  if 
you  try  for  record  number  200?  Does  it  seem  to  mat- 
ter if  you  have  written  a  Return  to  the  record  or  not? 

A  new  role  for  ST,  the  Status  Byte 

About  the  ST  test  in  line  170:  you  may  recall  that  we 
created  a  record  with  more  than  one  item.  Record  12 
had  two  items  (called  "fields")  each  followed  by  a 
Return  character.  An  INPUT#  statement  will  stop 
on  the  first  Return  and  would  not  see  the  second 
field. 

But  ST  works  in  a  very  useful  way:  it  is  set  to 
64  (end  of  file)  at  the  end  of  every  record.  That 
means  that  if  we  might  have  more  than  one  field  in  a 
record,  we  can  check  ST  to  see  if  we  have  read  the 
last  one. 

One  drawback  of  this  mechanism  is  that  you 
can't  use  ST  to  tell  you  if  you  are  at  the  end  of  a 
relative  file;  it  flags  EOF  after  every  record.  How  do 
you  tell  when  you're  at  the  end?  Use  the  RECORD 
command;  when  you  get  an  error  50,  RECORD 
NOT  PRESENT,  you'll  know  you  are  past  the  end. 

Enlarging  a  file 

Easy.  Use  RECORD  followed  by  PRINT*  in  the 
same  manner  as  when  you  created  the  file.  The  new 
records  will  automatically  be  written  up  to  the  record 
number  you  have  specified. 

Conclusion 

There  are  new  rules  to  learn.  But  Relative  files  are 
easy  to  use,  and  add  power  and  speed  to  your 
programs.  © 


Odds  and  Ends 

Charles  A.  McCarthy 
St,  Paul  MN 

Microsoft  Basic  for  the  PET,  and  probably  for  other 
6502  machines,  treats  multiplication  z  =x*y  asym- 
metrically. The  execution  time  depends  upon  the 
binary  representation  of  the  factor  y,  and  not  on  x. 
This  can  be  inferred  from  studying  the  coding  of  the 
multiplication  routine,  and  is  proved  by  experiment. 
On  my  PET,  the  execution  time  for  one  multiplica- 
tion z  =x*y  is  about  3840   +  30  A   +  230  B  micro- 
seconds where  A  is  the  number  of  non-zero  bits  in  y 
and  B  is  the  number  of  non-zero  bytes  in  y. 

As  a  practical  consequence,  if  you  know  that 
one  of  your  factors  must  have  only  one  or  two  non- 
zero bytes,  it  should  be  placed  as  y.  When  x  =3  and 
y  =  ^  ,  the  execuhon  time  is  about  the  same  as  when  x  =  ff 
and  y  =  T?  ,  and  is  about  20%  longer  than  when 
x  =  7?    and  y  =  3.  C 


DIAL- A- ROM 

for  the  Commodore 
PET/CBM 

Switch  between  any  one  of  six  ROMs 

such  as: 

-  WORDPRO  fronn  Professional  Software 
Inc 

-  VISICALC  from  Personal  Software  inc 

-  TOOLKIT  from  Palo  Alto  ICs 

-  SORT  from  Matric  Software  Inc 

or  switch  charactersets  witii  the  Math 

and  Foreign  Language  ROMs  from  West 

River  Electronics  (from  KOBETEK  in 

Canada). 

In  attractive  cabinet,  with  dipplug  to  fit 

into  24-pin  socket. 

*99.00(US) 
(-H  $5.00  airmail) 

kobetek 
systems 
limited 

RR   fil    WOLFVILUE  NOVA  SCOTIA 
CANADA      BOP   1  XO      (902)542-9100 


tjf^  fV 


...t>i:Jnt[  yc  camplriil 
iit;ilO(lUC  iOr  peripherally 
dvdildble  for  yqur  PET 


^^^f. 


^^a«? 


in 


of 


Skylcs 

Electric 

Warks 


Skylcs  Electric  Works 

231  E  South  Whisman  Road 
Mountain  View.  CA  94041 
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PETTERM 


TM 


Terminal 
Program 


Use  your  PET  as  an  intelligent  terminal.  Access  timeshare  systems 
and  networks  such  as  the  Source  or  Telenet.  This  is  an  interrupt  driven 
system  with  buffered  input/output.  Unlike  dumb  terminals,  the  PET 
can  do  other  tasks  instead  of  having  to  w/ait  for  incoming  data.  This 
flexibility  allows  many  advanced  features. 

These  are  complete  assembled  hardware  and  software  packages. 
Alt  include  line  editing/resend,  auto-repeat,  shift  lock,  output  to  IEEE 
printer  and  much  more.  Delivered  on  cassette  or  disk.  Also,  available 
for  Commodore  8010  modem  or  Livermore  Star  488  modem. 


Infelligenf   Communication 


Uploads   and   Downloads 


In  Machine  Language 


PETTERM  I  All  ieatitres  above S  80.00 

PETTERM  II  All  features  of  I.  plus  local 

text  editor  with  down-loading  capabilUy  ,   .  90.00 

PETTERM  111  All  features  of  11.  plus 

80  132  column  scrolling  window  for 

viewing  formatted  outputs  wider  than 

40  columns    100.00 


FORTH 


A   Pr 


°Sran,„i„g  r^^^,^^. 


'On 


FORTH  interactive  hiigh  level  compiler  and 
operating  system  5- 1 0  times  faster  than  PET 
BASIC.  High  level  block  structured  language. 
This  IS  a  true  fig-FCRTH  implemenlation  lor  16  and 
32K  PETs, 


fig-FORTH,  with  editor,  assembler S50.00 

with  floating  pomt  and  strings   S60.00 

with  (loating  point,  strings,  macro-assembler  . .  570.00 
cassette  ano  disk  interface  available. 


DEALERS  INQUIRE 


1903  Rio  Grand* 
flustirij  Texas 
787B5 


Kivt-SL  1  1     CfomtoK^-k^r^i 


l-512-4r7-2207 
Source:  TCE995 


P.O.    Box      8403 

Rustin^T^xas 

78712 


VISA- 
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COPLOT 

Ansel  m  Wochtel 
Pittsburgh,  PA 

This  program,  entitled  "COPLOT"  incorporates 
two  previously  published  routines:  1.  A  plotting 
routine  by  J.  S.  Barney,  Pet  User  Notes,  July/ 
August  1978,  page  1;  2.  An  automatic  selection  of 
plotting  limits  routine  by  Wm.  D.  Johnston,  Micro- 
computing, May  1980,  page  26. 

The  former  raises  the  normal  resolution  by  a 
factor  of  8  (singe-pixel  resolution)  in  any  one  direc- 
tion. I  have  chosen  the  vertical  (Y)  direction  for  the 
function  values,  and  both  for  the  positioning  of  the 
coordinate  leaders. 

The  latter  receives  as  input  the  numeric  variable 
limits  and  the  number  of  divisions  which  are  desired 
on  the  axis.  It  then  returns  a  new  rounded-up  inter- 
val for  the  limits,  as  well  as  the  value  of  the  interval 
in  the  same  units.  In  the  present  program,  it  is  used 
twice,  once  for  each  axis. 

As  in  any  program  of  this  type,  calculation  of 
f(x)  can  lead  to  illegal  quantities  such  as  division  by 
0  or  log{-x),  etc.  Since  the  function  is  entered  (or 
edited)  in  line  120  as  DEFNA(X)  =  ...  by  the  user, 
there  is  no  way  to  anticipate  which  values  will  cause 
an  error  message  in  the  course  of  scanning  from  the 
low  to  the  high  X-bounds,  and  the  user  has  to  an- 
ticipate this  by  applying  elementary  considerations. 
For  instance,  if  DEFNA(X)  =  1/(X*X  -  5*X'  14) 
then  a  ?DIVISION  BY  0  ERROR  will  occur  at  x  = 
-  2  if  the  X  bounds  are,  say,    -  5  and  3,  and  at  x  =  7 
if  they  are  3  and  10.  If  the  function  is  log  of  the 
above,  then  the  entire  range  from   -  2  to    +  7  is  il- 
legal. The  function  is  evaluated  at  line  290,  and  an 
appropriate  line  285  such  as  IF  X*X  -  5*X  -  14  =0 
THEN  NEXTI  should  take  care  of  that. 

Notwithstanding  the  high  resolution  which  leads 
to  attractive  looking  displays,  the  program  is  not 
intended  to  allow  an  exact  evaluation  of  function 
values,  e.g.  replace  graph  paper  ruled  in  mm  or  1/20 
inch  divisions.  Theoretically,  the  values  are  located 
at  the  left  ends  of  the  bars  and  this,  moreover,  can 
create  the  illusion  of  a  displacement  in  cases  where  a 
symmetrical  curve  is  known  to  peak  at  some  known 
value,  because  the  viewer  (unintentionally)  tends  to 
look  at  the  center  of  the  bars.  In  order  to  avoid  over- 
printing of  labels,  the  number  of  divisions  are  limited 
to  8  in  the  abscissa  and  10  on  the  ordinate.  At  least 
on  the  abscissa,  anything  denser  would  create  confu- 
sion even  in  the  case  of  integer-labels,  because  these 
are  not  in  good  registry  with  the  high-resolution 
leaders,  especially  considering  the  leading  space 
which  the  PET  places  in  front  of  positive  numbers, 
including  0. 

All  things  considered,  this  program  should  prove 
to  be  a  valuable  aid  to  any  one  desiring  a  quick 


sketch  of  some  function  within  any  reasonable  limits. 


0    REM   PLOT   ROUTINE    BASED   ON   PROGRAM    BY    -. 

-rj.  S.BARNEY   -    SEE    PET   USER   NOTES 
10    REM      JULY/AUGUST,    1978,    PAGE    1, 

-.   AND   AUTOMATIC    SELECTION   OF    -. 

-.PLOTTING    LIMITS 
20    REM   BY  WM,    D.    JOHNSTON,    SEE   MICROCOMP 

-.DTING   MAY, 1980,    PAGE    26. 
30    REM   ADAPTED   FOR    SCALING    OF    COORDINATE 

-.S  AND  FUNCTIONS  BY  A.WACHTEL, 
40  REM  PITTSBURGH,  PA.  AUGUST, 1980. 
50    REM    ENTER   FUNCTION    IN   LINE    120.    EDIT   -i 

lAT   END   AFTER   HITTING    'F'. 
60    REM    INPUT   NEW  X- INTERVAL   AT   END    -. 

-lAFTER   HITTING    ANY   OTHER   KEY. 

70  ri%="nnmiiin^^miii'' '.Vi.m  20  -. 

-1CURSOR   DOWN. 

-.:REM   32    CURSOR   RIGHT. 

90  Y$=nTTTTTTTtTTTTTTTTTTT":REM  20  -, 

-tCURSOR  UP. 
100  V$="$RF@CDE#"!REM  SHIFT"$RF@CDE#" 
110  U$="%TGBlHy'  "jREM  SHIFT  "%TGB]HY"' 
120  DEFFNA(X)=SIN(X) 
130  DIM  X(32) ,Y(32) ,S(12) 
140  INPUT"HL0WER,  upper  X-B0UNDS";A1,B1 
150  AX=A1:BX=B1 
160  PRINT"t^#  of  DIVISIONS  ON  ABSCISSA, 

-.  ORDINATE" 
170  PRINT" (8  OR  LESS  ON  ABSCISSA, 

-.  10  OR  LESS" 
180  PRINT"ON  ORDINATE  TO  PERMIT  NUMERIC  -. 

-.LABELS)  ." 
190  INPUTLA,LO 
200  IFLA<=8ANDLO<=10THEN220 
210  PRINT"^TOO  CROWDED  FOR  NUMERIC  -i 

-.LABELS  !^":GOTO160 
220  PRINT"  tHiWORKING" 

230  L=LA:GOSUB530 
240  DU=256*C/R:REM  SCALING  FACTOR  FOR  -. 

-.ABSCISSA  DIVISIONS. 
250  AD=ABS(A-A1) *256/R 
260  AA=A:BA=B:CA=C 
270  CF=(B1-A1)/31:REM  SCALING  FACTOR  -i 

n.FOR  X 
280  FOR  I=1T032:X(I)=A1+(I-1)*CF 
290  Y(I)=FNA(X(I) ) :NEXT:REM  STORE  n 

-.FUNCTION  VALUES  IN  AN  ARRAY 
300  GOSUB430 
310  DF=160/(MAX-MIN)  :REM  SCALING  FACTOR  -i 

-.FOR  F(X)  ONTO  20*8=160  UNITS. 
320  L=LO:A1=MIN:B1=MAX:GOSUB530 
330  REM  NEW  INPUT  FOR  AUTO.  SELECTION  OF  -. 

-.PLOTTING  LIMITS  SUBROUTINE. 
340  DW=160*C/R:REM  SCALING  FACTOR  FOR  -. 

-.ORDINATE  DIVISIONS. 
350  OD=ABS{A-A1)*150/R:REM  A,Al, 

-.R  ARE  DIFFERENT  FROM  THOSE  IN  -. 

-.LINE  210 
360  GOSUB970:REM  PRINT  COORDINATES. 
370  F0RI=1T032:Y1=(Y(I)-MIN)*DF 
380  Y%=yi/8:V%=Yl-e*Y%-l-l 
390  PRINT"li»>»»";D$;LEFT$(X$,I)  ;LEFT$( 

-.Y$,y%)  ;MID$(V$,V%,1)  ;:NEXT: 

-.REM    PLOT. 
400    GETZ$:IFZ$=""THEN400 
410    IFZ$=''F"THENPRINT"fi":LIST120 
420    PR1NT"R'':GOTO140 
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CREATE-A-BASE 

This  data  base  mancigement  program  for  CBM  or  PET  3ZK 
handles  most  business  data  processing  chores  with  one 
program.  No  computer  experience  required.  |ust  turn  it  on 
and  go! 


EXTREMELY  FLEXIBLE  FEATURES 

Create  records  with  up  to  24  fields  of  data  of  your 

choosing. 

File  up  to  650  records  on  each  floppy  diskette  ( 1800  if  you 

own  the  8050  Disk  Drive). 

Change  or  add  fields  at  any  time. 

Change  data  disiss  without  dumping  opetating  program. 

Sort  or  search  by  any  one  or  two  fields. 

Data  can  be  added  as  $  amounts,  with  right  hand 

justification. 

Perform  arithmetic  operations  on  fields  with  S  amounts 

(+,  -.•,/). 

Merge  files,  change  or  scratch  records,  output  mailing 

labels, 

Completely  interactive  with  WotdPro  3  or  4' ,  output  form 

letters,  mailing  lists,  accounts  receivable,  invoices, 

statements,  inventories,  even  reports  on  your  favorite 

fishing  holes  (and  have  more  time  to  go  fishing  too). 

Start  the  new  yeat  off  right  with  Create-A-Base. 

You'll  pat  yourself  on  the  back  for  months. 

Create-A-Base  runs  on  CBM  8032  or  ZOO  I  32K  machines. 

Available  on  disk  only;  list  price  $200.00. 

For  8032,  4040  or  8050  disk  drives  (Relative  Records) 

$360 

•Word  Pro  is  a  registered  trademark  of  Professional 

Software  Inc. 


il     '' 
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INVENTORY  CONTROL 

Disk  based  for  CBM  or  PET  3ZK 

Inventory 

Point  of  Sale 

Accounts  Receivable 

Inventory  a  minimum  of  2000  items  per  diskette  (a  lot 

more  with  the  8050  Disk  Drive.) 

Complete  records  of  merchandise  purchased  and  sold. 

Update  files  and  supply  cost  values  of  stocked  items. 

Update  cash  and  credit  sales,  write  invoices,  remove  sales 

from  inventory  and  keep  running  total  of  sales  tax. 

Cash  sales  and  credit  sales. 

Maintain  a  complete  record  of  items  charged,  payments  on 

account,  print  bills,  sort  files  and  print  out  summary 

reports. 

price  Is  only  SZOO.OO. 


WORDCHECK 

WordCheck  is  the  secretary's  lifesaverl 

Our  newest  and  already  one  of  our  fastest  selling 

programs. 

This  program  interacts  with  WordPro  3  or  4" .  Run  your 

letters  and  documents  through  WordCheck  it  checks  EVERY 

SINGLE  WORD  for  spelling  or  typographical  errors. 

WordCheck  contains  a  spelling  list  of  most  commonly  used 

words.  Any  words  that  do  not  match  this  list  will  show  up 

on  your  screen.  If  these  flagged  words  are  all  right  pass 

them  by  with  the  pressing  of  a  single  key  or 

AUTOMATICALLY  add  them  to  the  spelling  list  without 

having  to  retype  them. 

WordCheck  is  ideal  for  doctors,  lawyers  and  anyone  else 

doing  technical  writing.  WordCheck  is  so  simple  to  learn  to 

use  your  secretary  can  be  working  with  it  In  a  matter  of 

minutes. 

Your  worries  are  over!  No  more  scrambling  for  the 

dictionary  when  you  have  to  write  ■fluorescent", 

"nucleotide"  or  "receive".  WordCheck  does  the  worl<  for 

you  quickly,  thoroughly  and  accurately. 

Available  for  CBM  and  PET  32K"  "  machines  with  dual  disk 

drives.  List  price  is  only  $200.00, 

'  Word  Pro  is  a  registered  trademark  of  Professional 

Software  Inc. 

•  "CBM  and  PET  are  registered  trademarks  of  Commodore 

Business  Machines. 


PET-TERM 

ONLINE  TERMINAL  SOFTWARE  FOR 

THE  8010  OR  TNW  MODEM 

Machine  language  routines  for  speedy  performance. 

All  necessary  screen  and  keyboard  character  conversions. 

Control  key  and  special  key  functions. 

Terminal  to  Disk  Storage. 

Sequential  or  Program  file  transmission  capability. 

Return  to  BASIC  at  will. 
Operate  Half  or  Full  Duplex. 


EXTRAS 

Support  programs,  such  as  a 

SEQ  FILE  READ.'EDIT/PRINTER  which  allows  you  and  your 

customers  to  read,  edit  and  printout  those  data  files  you 

will  be  receiving  from  the  SOURCE  and  other  such  data 

bases.  Also  provided  is  a  SEQ'PROC  DECODER  which  allows 

decoding  of  operating  programs  which  have  been 

transmitted  via  the  8010  MODEM. 

This  program  and  complete  operating  documentation  lists 

for  only  $39.95. 
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430    MAX=YC1)  :MIN=Y(1)  :REM   FIND    LIMITS    -. 

-.OF    F(X)    FOR   SCALING 
440    FOR    I=2T032:IFY(I) >MAXTHENMAX=YCI) : 

-.GOTO460 
450    IFMIN>Y{I)THENM1N=Y{I) 
460    NEXT: RETURN 
470    REM   LINES    530-910    ARE    THE   AUTOMATIC    -. 

-.PLOT   LIMIT   SELECTION   PROGRAM   WHICH 
480    REM   USES:    A1,B1=RAW   LOW, HIGH    LIMITS 
490   REM  AND      L=NOMBER  OF   DIVISIONS/AXIS 
500   REM  AND   RETURNS: 
510    REM   A,B=RODNDED   LOW, HIGH    LIMITS    t 

-.WHICH   ARE    >=A1,B1,    AND 
520    REM   C=  (ROUND)     INCREMENT   BETWEEN    -. 

-.DIVISIONS 
530    M=12 

540   F0RI=1T012:READS(I) :NEXT 
550    DATAl, 1.5, 2, 2. 5, 3, 4, 5, 6, 7, 8, 9, 10 
560    RESTORE 

570   A2=A1:B2=B1:R=B2-A2 
580    C2=ABS(R/L) :P=LOG(C2)/LOG{10) 
590    IFP>0THEN610 
600    P=P-1 

610    N=SGN(P)*INT(ABS(P) ) 
620    F=C2/10*N 
630    F0RJ=1T0M 
640    1FF>S(J)THEN660 
650   C=S(J)*(10'N) :K=J:GOTO710 
660    NEXTJ 
670    PRINT  "ABORT — MOST   PROBABLE   CASE    IS    -. 

-.AN   ERROR 
680    PRINT"IN   THE   TABLE   OF    STANDARD    -. 

-.INCREMENT   MANTISSAS 
690    STOP 

700   K=K+1:C=S(K)*(10*N) 
710    I=A2/C 

720    I=SGN(I)*INT(ABS(I) ) :T=I:A=T*C 
730    D=ABS( (A-A2)/R) 
740    IFA2<0THEN800 
750    IFR>0THEN840 
760    IFD<=.0001THEN780 
770    A=A+C 
780    C=-C 
790    GOTO840 
800    IFR>0THEN820 
810    C=-C:GOTO840 
820    IFD<=.0001THEN840 
830    A=A-C 
840    T2=A+(C*L) 
850    IFR<0THEN900 
860    IFT2>B2THEN910 

870    IFABS((B2-T2)/R)<=.0001THEN910 
880    IFK<MTHEN700 
890    N=N+1:GOTO620 
900    IPT2>B2THEN870 
910    B=T2:RETURN 
920    REM   LINES    970-1160    PRINT   THE    -, 

-.LABELED    COORDINATES,    USING    L   AND    -. 

-.THE 
930    REM   QUANTITIES   A,B,C   RETURNED    BY 
940    REM   THE    PREVIOUS    SUBROUTINE.    THESE    -. 

-.WERE   OBTAINED    TWICE   AND    THOSE   FOR    -. 

-iTHE 
950    REM   ABSCISSA   ARE    THEREFORE    STORED    -> 

-.AND    SUPPLIED   BY   THE   MAIN    PROGRAM 
960    REM(LINES    70-420) AS    LA,CA,ETC... 
970    PRINT"fi";:FORI=lTO20:PRINTTAB(7) "1": 

-.NEXT 
980    PRINT''li^^i";TAB{4)  "Y"  ;D$  ;LEPT$  (X$  , 

-.18);''X" 


990 

1000 

1010 

1020 

1030 

1040 

1050 

1060 

1070 

1080 

1090 

1100 

1110 

1120 

1130 

1140 

1150 

1160 

READY 

FORI=0TOL-1 
YW= I *DW-OD : YW% = YW/ 8 : W% =YW- 8 * YW% + 1 
IFYW%<0THEN1050 

IFA+C*I>=A2ANDA+C*I<=B2THEN1040 
IFA+C*I>B2THEN1060 
PRINT"Ii'';D$;LEPT$(Y$,YW%)  ;TAB(0)A+C 

-.*I;TAB(7)MID$(V$,W%,1) 
NEXT 
PRINT''ii»»>»»";D$;:FORI=lT032: 

-rPRINT"^";  :NEXT 
FOR 1=0 TOLA- 1 

XU=I*DU-AD:XU%=XU/8:a%=XU-8*XU%+l 
IFXU%<0THEN1150 

IFAA+CA*I>=AXANDAA+CA*I<=BXTHEN1120 
IFAA+CA*I>BXTHEN1160 
PRINT"li»»»»";D$;  :IFI>0THENPRINT" 

PRINTLEPT$(X$,XU%) ;MIDS (U$ ,U% ,1 ) ; 
IPAA+CA*I>=AXANDPOS(0)<3  8THENPRINT" 

NEXTI 
RETURN 


C*!.l.    FOB    CURRENT 

PRICKS   ON  CBM/I'ET 

EQUIl'MKNT 


CBM/PET  Computers  &  Such! 

^^Mturt'y    for  Mar/A|ir   SI; 

RrconJ.  I  ioni-d    SEL.ECTB  ICs 
11"    carnage  t   i,t,<) 

15"    carriage  %   !3A<> 

15"    carr.h/d.PET    i/f    S1295 

Micro    Software    9yBleni5 

HI  1  Iboard    lor    i3032        i      39 

Bl  1  lljoaril    for   2001        $      J9 
Cursor    Mat^azine    (on    lajx', 

specify     issues.    Wriir 

for   catalog)  10/iii.9r) 

Cablf.    PF.T-IREE  t      37 

Cable,     IEEE-IEEE  i      il 

Modem  *  terminal  softwares  279 
KEC    Spinwriler    #"i530  $2695 

Xyincc  lypewr  1  t  cr /pri  n1  cr  J2£99 
Cfnlronics  737,  PET  i/f  i  899 
Epson    MX-SO,    PET    i/l  $    V}'^ 

Waunabe   MlPl.OT  tl  U9 

Uncraiher  (for  new  2001)  $  15 
Frcf   cassetur  drive  with    KWi'lM   CBM 

CONNECT  PET/CBM  TO  PSINTEH:  Sim|ily  plug  Into  the  Interface 
and  use  your  PET/CBM  compulcr  with  popular  "standard" 
printers*  or  add  a  video  iriontlor  for  a  second  display.  All 
interfaces  are  assembleil,  leMed,  and  warantccd.  No  soflwjrc 
l  s    reiju  i  red  . 

TU-6SC  Use      NEC,      Cenlronics.       Xyiiiec, 

standard   parallel    printers.      Works 

devices    attached.        S129,95 
TU-65U         Use    RS-232    (serial)    printers,     like      Neathkit       H-li. 

300       to       iSOO       baud       (please       specify  rate         desired). 

Includes   power   i>ack,      $79. 9S 
TU-PVK  Connect    your   \(ideo  Monitor    to     PET/CBM      tor      second 

display.       Our    unique    contact     extensions    leave       the       user 

port    available      for      connection      of      other      accessories. 

IJ'!.?";      (NOT    for   8016/32) 
[•;HCUN     Interfaces: 

SE1.ECTR1C    to    PKT/CUM 

SEI.ECTBIC    to  Apple.    Atari,    TRS-flO 

5ELECTR1C    to   Apple.    Alan,    THS-BO! 

WTBT-l/O      to   Paral lei 

Cables    extra,    $20    to    $911. 


or      other      indusl ry 
Ih    disk,    other    IEEE 


$649 
Parallel  $5i9 

RS-232    Serial  JSTQ 

Installation         5100 


Virginia    Micro    Systems      l!]c^^^-,^th''"' 


14415  Jefferson  Davis  Highuav 
Vb'oadbiidge.  Viljinil         22191 


(1031  491-6S02 


sales  ft    service 
MWF    ly-S.Sa    9-.1 
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Big  power 
small  package 

Products  for  PET/CBM  computers  only. 


MACHINE  LfiNGUflGE  UTILITV-PflC  1.2R 

ROM   BASED  FIRMWfiRE  INCLUDES  43  COMMRNDS  TO 
ENHANCE  USE  OF  VOUR  COMPUTER  INCLUDING  DOS! 
INCLUDES  RSSEMELER-   DISSRSSEMBLER,  HUHT  MEMORV, 
QUICK  TRRCE-  COMPRRE  MEMORV,   TRANSFER  MEMORV- 
RELOCflTOR.   WALK  CODE.   INTEGRATE  MEMORV.  VIDEO 
SCREEN  DUMP  TO  PRINTER  IN  STRHDflRD  OR  ENHANCED 
FORM,  FILL  MEMORY,  FAST  TVPE  CODE  ENTRY.  HEX  TO 
DECIMAL  AND  ASCII  CONVERSIONS  &     VISE  VERSA! 
MOST  FUNCTIONS  TO  SCREEN  OR  PRINTER,   MAKES 
HANDLING   AND  UNDERSTRNDINO   OF  MACHINE  CODE 
PROGRAMMING  EASIER.   ALSO   INCLUDED  ARE  THESE 
PROGRAMS  ACCESSIBLE  FROM  BASIC.   REV.   PRINT  - 
DOS  -  SCREEN  DUMP  -  ENHANCED  SCREEN  DUMP  - 
RE/NEW  -  AUTO  REPEAT  -  DISK  APPEND  -  REV. SCREEN 
-  DISPLAY.   flVfllLRELE  FOR  3.0  ROMS  AT  LOCATION 
HEX  *R000,   FOR  4.0  ROMS  RT  HEX  $9000  OR  HEX 
*fi000.  SPECIFY.  MANUAL  INCLUDED.  WE  ACCEPT  VIbA 
AND  MRSTER-CHRRGE.  ORDER  FOR  36  DRV  FREE  TRIAL. 
DOES  NOT  LOWER  USER  MEMORY,  fl  MUST  FOR  NEW  OR 
ADVANCED  PROGRRMMERS  RLIKE! 

4K  ROM  FOR  3.0  CtRSOO) $79.95  +  *2  S&H 

4K  ROM  FOR  4.0  <*Ae80)ORC*9a00) . .*79.95  +  *2  S&H 


BRSIC  UTILITIES  4.0 


THIS  4K  ROM  CONTAINS  19  COMMANDS  FOR  BASIC 
PROGRAMMING.  INCLUDED  ARE  ^UTO  "^^f^ENUMBER  - 
DELETE  -  FIND  -  APPEND  CTRPE)  -  DUMP  -  HELP  - 
TRACE  -  STEP  -  OFF  -  REV.  PRINT  -  D.O.S.  - 
SCREEN  DUMP  -  ENHANCED  SCREEN  DUMP  -  RE/NEW  - 
AUTO  REPEAT  -  APPEND  <DISK)  -  REV. SCREEN  - 
DISPLAY.  MANUAL  INCLUDED.  THIS  ROM  IS  LOCATED 
AT  HEX  $9000.  THESE  PROGRAMS  DO  NOT  LOWER  USER 
AVAILABLE  MEMORY.  &  WILL  GREATLY  ENHANCE  YOUR 
PROGRAMMING  ABILITY! 

4K  ROM  IS.... «79.95  +  *2  S&H 

2K  ROM  W/FIRST  10  COMMANDS  IS.... $39. 95  +  $2  S&H 

PLEASE  SPECIFY  WHICH  ROM  SET  YOU  HAVE,  


. 


SEND  Si. 00, 
GET  CATALOG 
&  35.00  OFF 
or  THE  NEXT 
PURCHASE! ! ! 


COMPETITIVE 

SOFTWARE 

21650  Maple  Glen  Drive 
Edwardsburg,  MI  49112 


P 


PET/CBM*  IEEE-488  TO  PARALLEL  PRINTERS 

THE  P.I,E.-C  IS  COMPATIBLE  WITH 
Centronics,  NEC  "Spinwriter" ,  Escon  Products,  AJ-841, 
IDS  "Paper  Tigers",  Anadex,  "MIPLOT"  by  Watanabe,  etc. 
+  **+        +**+        *  +  ** 

Fully  assembled  and  attractively  enclosed.   Connected 

with,  and  powered  by,   the  printer  using  the  6'  data 

cable.   Independently  addressable  as  Device*  4  to  30. 

IEEE-488  Bus  Extension  for  floppy  disks,  etc.   Switch 

selectable  PET-TO-ASCII  code  conversion.   No  software 

drivers  required  —  Uses  BASIC  488  commands  instead. 
*  +  *+        +*  +  +        +*** 

ORDER  TODAY  —  ONLY  $119.95  (+$5  S&H)  (Md.  Res.  +TAX) 
Specify  printer  model  plus  PET  model  and  ROM  level 

LemData  Products       (301)  750-3257 
P,0.  Box  1080,  Columbia,  Md.  210^4 

"PET/CBM  are  trademarks  of  Commodore  Business  Machines 
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ROM 

Expansion 
For  The 

Commodore 
PET 

F.  Arthur  Cochrane 
E.  I.  du  Pont  de  Nemours  8c  Co.,  Ino. 
Savannah  Piver  Laboratory 
Aiken,  SC  29808 

This  paper  was  prepared  in  connection  imtli  work  under  Qmtract 
No.  DE-AC09-76SROOOOJ  wilh  the  U.S.  Defmrtmcnt  of 
Energy. 


Summary 

The  Commodore  PET  is  a  low-cost  personal  com- 
puter housed  in  a  self-contained  unit  complete  with 
keyboard  and  a  video  display  screen.  The  PET  is 
portable  and  can  sit  on  a  desk  or  tabletop  and 
operates  on  normal  household  current.  The  PET  is 
simply  plugged  in  and  turned  on  to  activate  its 
BASIC  interpreter.  The  BASIC  interpreter  is  a  com- 
puter program  that  is  permanently  built  into  every 
PET.  In  contrast,  a  program  loaded  from  a  tape, 
disk,  or  the  keyboard  is  placed  into  Read/Write 
memory  (RAM)  and  is  lost  when  the  PET  is  turned 
off. 

The  PET  has  three  empty  sockets  for  expansion 
read-only  memory  units  (ROMs)  which  have 
memory  addresses  36864  ($9000)  through  49151 
(SBFFF).  A  method  for  using  single-supply,  erasable, 
programmable,  read-only  memories  (EPROMs)  with 
the  Commodore  PET  microcomputer  has  been 
developed.  These  EPROMs  will  allow  the  develop- 
ment of  special-purpose  firmware  for  the  PET  that 
does  not  have  to  be  reloaded  each  time  the  PET  is 
turned  on  and  will  permit  an  inexperienced  operator 
to  use  the  PET. 

Current  Firmware  For  The  Pet 

There  are  several  ROMs  available  for  the  PET: 

1.  Commodore's  WordPro-2  is  a  4K  ROM  for 
addresses  $BOOO-$BFFF. 

2.  Commodore's  WordPro-3  is  a  4K  ROM  for 
addresses  $AOOO-$AFFF. 

3.  The  BASIC  Programmer's  Toolkit™  is  a  2K 


ROM  for  addresses  $B000-$B7FF, 

4.  The  Database  Management  System  (United 
Software  of  America,  New  York,  N.Y.)  is  a  2K 
ROM  for  addresses  $A000-$A7FF. 

5.  The  Keyed  Random  Access  Method  (KRAM 
1.0;  United  Software  of  America)  is  a  2K  ROM 
for  addres.ses  $A800-$AFFF. 

6.  The  Monjana/1  CBM''^'  Monitor  (Elcorap 
Publishing,  Inc.,  Chino,  Calif.)  is  a  new  2K 
monitor  ROM  which  is  addressed  for 
$9000-$97FF. 

7.  The  Jinsam''^'  database  is  a  2K  ROM  for 
S9000-$97FF. 

The  Spacemaker'^'  allows  two  ROMs  to  be  plugged 
in  at  the  same  time;  a  single-pole  switch  .selects  one 
or  the  other  of  the  ROMs.  The  Database  Manage- 
ment and  KRAM  1.0  ROMs  can  thus  be  put  on  a 
Spacemaker.  Better  yet,  a  small  wirewrap  board 
could  be  built  with  three  24-pin  sockets  wired  in 
parallel:  the  first  socket  for  a  ribbon  cable  input;  the 
second,  for  the  Database  ROM;  and  the  third  socket 
for  the  KRAM  ROM.  A  Spacemaker  could  then  be 
used  with  these  two  ROMs  and  with  another  ROM 
such  as  the  WordPro-3  ROM. 

Use  Of  Eproms 

The  three  empty  sockets  for  ROM  expansion  are  4K 
sockets  connected  as  shown  in  Figure  1. 

There  are  three  EPROMs,  the  InteP-^'  2716 
(2K,  Figure  2),  the  TI™  2516  (2K,  Figure  2),  and 
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>.DISON 
OMPUTER 


A  Telecommunication  Package 


With  the  McTerm  package  your  Commodore  computer  can  now  become  a  very  intelligent 
terminal.  It  allows  you  to  easily  participate  in  the  electronic  mail  revolution.  McTerm  can 
communicate  simultaneously  with  another  PET  or  mainframe.  You  can  transfer  entire  disk  files 
to  other  disk  drives;  send  or  receive  program,  WordPro,  sequential,  or  relative  files.  This 
package  works  on  Commodore  computers  with  3.0  or  4.0  Basic,  1 .0  or  2.0  DOS,  40  or  80  column 
computers,  and  2040  or  8050  disk  drives  (requires  the  use  of  TTL  Level  RS-232  modems.). 


Complete  with  Program,  ROM,  Cable  and  Manual. 
Price:  $195.00 

Features  include: 


-Baud  selection  from  75  to  1200. 
-Full  and  half  duplex,  also  local  echO; 
-Supports  odd,  even  and  mark  parity. 
-CRC,  error  checking  for  PE 1  to  PET  files. 


•  1    ■   ,       .<r.,-'«^-"-.-.|>, 

ml-..  :-xi-  <,r7-.»-vjt  ■ 


1825  MONROE  STREET,  MADISON,  Wl    53711    (608)255-5552 
^    1  ^      ,,        -Dealer  Inquiries  Are  Welcome-  v 
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□ck  Diacrain  of  the  TI  2532 

EPROM 

the  TI™  2532  (4K,  Figure  3),  which  can  be  plugged 
into  the  PET  sockets  with  no  problems.  The  2K 
EPROMs  are  enabled  for  the  lower  2K  of  the  4K 
socket  address  because  Address  Bit  1 1  acts  as  a  chip 
select.  However,  these  EPROMs  can't  be  used  with 
the  Spacemaker  because  it  uses  Socket  Pin  21,  a 
high-enable  chip  select  on  2K  and  4K  ROMs,  to 
select  one  of  its  two  sockets. 

We  have  developed  circuitry  to  overcome  these 
difficulties  and  allow  combinations  of  EPROMs  with 
the  Spacemaker.  The  circuits  described  provide  a  full 
12K  of  expansion  ROM  space. 

Intel  also  makes  the  2732  EPROM  4K  (Figure 
4)  which  can't  be  used  directly  with  either  the  PET 
or  Spacemaker;  however,  with  the  switch  of  a  wire 
and  an  inverter,  the  2732  EPROM  can  be  used  with 
both  the  PET  and  Spacemaker.  To  use  the  2732 
EPROM,  connect  from  Socket  Pin  18  to  Socket  Pin 
21  of  the  2732,  which  connects  All.  Then  go  from 
Socket  Pin  21  through  an  inverter  to  Socket  Pin  18  of 
the  2732,  which  allows  use  with  the  Spacemaker.  See 
Figure  5  for  a  schematic  diagram. 
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FIGURE  4.  Block  Diagram  of  the  Intel  2732 
EPROM 


The  TI  2532  eprom  can  be  used  with  the 
Spacemaker  by  connecting  Socket  Pin  20  through  an 
inverter  to  a  NAND  gate,  connecting  Socket  Pin  21 
to  the  same  NAND  gate,  and  finally,  the  output  of 
the  NAND  gate  to  Socket  Pin  20  of  the  TI  2352. 
Also  Socket  Pin  21  (Vpp)  of  the  TI  2532  must  be 
connected  to  a  5-volt  supply  (Socket  Pin  24).  See 
Figure  6  for  a  schematic  diagram. 

The  2716  and  2516  2K  EPROMs  can't  be  used 
directly  with  the  Spacemaker,  so  a  small  board  has  to 
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FIGURE  5.    Schematic  Diagram  of  the  Intel 
2732  EPROM 
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Schematic  Diagram  of  the  TI  2532 
EPROM 


be  built  that  includes  enough  decoding  to  allow  one 
2K  EPROM  for  the  lower  2K  of  the  4K  available 
from  the  socket,  and  another  2K  EPROM  for  the 
upper  2K  address  space.  A  three-to-eight  decoder  is 
used  by  Decoding  Pin  21  (the  high  chip  select  from 
the  Spacemaker),  Pin  20  (the  low  chip  select  from  the 
PET),  and  Pin  18  (Address  Bit  11).  Pins  18  and  20 
of  the  EPROMs  are  connected  together  (as  both  are 
chip  selects)  and  are  connected  to  the  decoder  output 
as  given  in  Table  1 .  Figure  7  shows  a  PC  board  with 
(from  left  to  right)  the  ribbon  cable  input,  the  BASIC 
Programmer's  Toolkit,  a  2716  ROM,  and  the  3-to-8 
decoder. 

Table  1   Truth  Table  for  Decoder 
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C  (21)  is  the  high  chip  select  from  the  Spacemaker. 
B  (20)  is  the  low  chip  select  IVom  the  PET. 
A  (18)  is  Address  Bit  11  from  the  PET. 


FLOPPV  DISK  FOR  PET 


announcing 
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Introductory  Special 

$595.00 

Controller  Board,  DOS, 
40T  Disk  Drive  &  Cable. 


FAST  -  loads  programs  at  least  3  times  faster  than  2040.  It  is  the 
fastest  disk  available  for  PET. 


Pedisk  II  is  a  small  floppy  disk  controller  board  that  plugs  into  a  ROM  socket  in  vour  computer.  The  board  contains  al!  the  logic  required  for  a  disk 
system  as  well  as  space  for  ROM.  It  is  used  with  standard  5%"  or  8"  disk  drive/power  supply  housings  to  form  a  fast,  reliable  and  inexpensive  mass 
storage  system.  The  CRS/PDOS  software  package  provides  simple  yet  sophisticated  file  handling.  The  extended  comnnand  set  can  be  executed 
directly  or  from  a  program:  LOAD,  RUN,  SAVE,  OPEN,  CLOSE,  INPUT  and  PRINT. 

RELIABLE  -  single  chip  disk  controller  using  IBM  3740  recording 
format  gives  maximum  timing  margins  —  super  reliability. 
COMPATIBLE   -   reak   diskettes   from  other  systems  -  6502PDS, 
AIM,  SYM,  and  even  RADIO  SHACK  (special  software).  IBM  3740 
soft  sector  single  density. 

MPI  B51  DISK  DRIVE  (40  track)     $269.00 

DISK  CABLE  (2  drive) $  35.00 

5%"  DISKETTES  (box  of  10) S  29.95 

PEDISK  II  DIAGNOSTIC  ROM S  29.95 


SOPHISTICATED  -  The  CRS/DOS  op  system  provides  advanced  file 
handling,  indexed-sequential,  but  very  easy  to  use. 

PEDISK  II  CONTROLLER  BOARD 

CRS/PDOS  II  DOS  PACK 

40T  DISK  DRIVE-HOUSING 

PEDISK  II  MANUAL     


$229.00 
$  75.00 
$395.00 
$  10,00 


NEED  MORE  ROM  ROOM?      meet  SPACEMAKER  II 

Switch  between  one  of  four  ROMS  -  software  controllable. 

Mix  and  match  -  ROMS,  PROMS  and  EPROMS;  2332,  2732,  2532,  2716,  etc. 

Vertical  mount,  put  several  Spacemakers  in  adjacent  sockets. 

ROMDRIVER $39.00 


SPACEMAKER  II     S39.00 

Spacemaker  II  is  a  small  p.c.  board  containing  four  ROM  sockets.  It 
plugs  vertically  into  any  ROM  socket  in  a  new  PET.  The  user  can 
switch  between  any  of  the  four  ROMS  manually  or  under  software 
control  using  ROMDRIVER  or  USER  I/O. 

ROM  I/O     $9-95 

ROM  I/O  is  a  special  utility  control  software  package  for  ROM- 
DRIVER  owners  allowing  software  controlled  switching  of  ROMS. 
The  package  includes  menu-driven  selection  of  ROMS  and  an  "editor" 
to  add  or  delete  entries  —  complete  control  directly  from  your 
keyboard.  Available  on  Commodore  or  PEDISK  diskette. 
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INTERPRETER  -  can  be  executed  directly  in  an  interpretive  mode 
to  speed  testing  and  debugging. 

CROSS-COMPILER  -  words  can  be  individually  compiled  and  tested, 
the  entire  program  can  also  be  cross-compiled  for  maximum  efficiency. 

COND.  ASSEMBLER  -  Machine  language  modules  can  be  intermixed 
and  conditionally  assembled  to  fullFORTH. 

SPECIFY  PEDISK,  6502PDS,  COMMODORE  2040  DISK 


c 


D! 


ROMDRIVER  is  an  accessory  parallel  output  port  used  to  control 
Spacemaker  ROM  selection  without  using  the  User  Port  of  the  PET. 
The  small  p.c.  board  plugs  inside  the  PET  and  is  connected  to 
Spacemakers  with  jumper  cables. 

USER  1/0 $12.95 

USER  I/O  allows  software  control  of  Spacemaker  utilizing  the  PET 
User  I/O  port.  A  connector  with  specially  designed  jumpers  and  the 
diskette  with  control  software  "SPACECTL"  is  provided.  Available 
on  Commodore  or  PEDISK  diskette. 


FULL  FEATURE  "FORTH"  FOR  6502  SYSTEMS 

STRING  HANDLING  -  variable  length  constants  and  variables  are 
allowed.  Processes  compare,  move,  concatenate  and  sub-string  words. 

FLOATING  POINT  -  process  5  or  9  digit  integer  and  floating  point 

numbers  for  arithmetic  operations. 

SCREEN    EDITOR    —   contains  a   unique   full   cursor  visible  screen 

editor. 

$65.00 


6502  PROFESSIONAL  DEVELOPMENT  SYSTEM 


6502PDS:  MINI $2695.00 

The  6502  PDS  is  a  versatile  multi-card  microcomputer  designed  and  programmed  for  professional  engineering  and  program  development  work, 
scientific  computing,  and  general  processing.  This  system  provides  the  maximum  in  capability  at  the  lowest  possible  cost  by  utilizing  the  industries 
must  widely  used  computer  bus  -  the  S100.  With  a  choice  of  over  500  peripherals  including  telephone  interface,  speech  synthesizers,  vocoders,  and 
even  associate  memory,  the  potential  end  use  is  unlimited.  The  6502  PDS  is  housed  in  a  sturdy  SI 00  mainfrain  containing  the  6502  MPU,  Multiple 
I/O  Card,  RAM,  and  Disk  Controller  Board.  This  leaves  room  for  future  expansion.  The  system  can  be  connected  to  any  RS232  terminal  or  used 
with  the  optional  internal  Video  Board. 


FOR  INFORMATION,  SEE  YOUR  DEALER  OR: 

MiCROTECHl 


P.O.  BOX  102  •  LAIMGHORNE,  PA  19047  •  (215)  757  0284 

•PET  IS  A   REGISTERED  TRADEMARK  OF  COMMODORE, 
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Additional  Space  Available 

The  PET  has  four  ROMs  (three  4K  ROMs  and  one 
2K  ROM)  for  its  14K  operating  system.  The  2K 
ROM  is  addressed  from  $E000  to  $E7FF,  The  PET 
uses  $E800  to  $E8FF  for  the  keyboard  scan  chip 
(6520),  the  IEEE  imerface  (6520),  and  the  USER 
PORT  (6522)  chips. 

The  address  space  $E900  to  $EFFF  is  not  used 
and  is  available  for  expansion.  It  can  be  used  with  a 
modification  of  the  method  for  2K  EPROMs  and  a 
2716  EPROM.  The  method  is  the  same  as  that 
described  above,  except  that  the  2716  EPROM  is  not 
enabled  for  the  first  256-bytes  of  its  address  space. 
This  can  be  done  with  the  3-to-8  decoder  enabling 
one  of  the  chip  selects  and  Address  Lines  8,  9,  and 
10  through  a  three-input  NOR  gate.  This  enables  the 
other  chip  select.  Using  the  NOR  gate  will  disable 
the  EPROM  for  the  first  256  bytes  of  the  2K  range 
(Figure  8). 


SOCKET    FIGURE  8. 


Schematic  Diagram  of  the  $E900 
Address  Space 


18  PROM 
(2716) 


OUTPUT  FROM 
3-8  DECODER 


DE 


Z0  PROM 
(2716) 


Figure  9  shows  the  inside  of  a  PET  with  two 
Spacemakers  (the  vertical  boards  in  the  SAOOO  and 
$B000  ROM  socket,  and  a  PC  board  modified  to  use 
SE900-$EFFF. 

All  the  boards  mentioned  in  this  article  arc  con- 
nected to  the  PET  or  Spacemaker  socket  with  a 
24-pin  dip  socket  to  dip  socket  ribbon  cable.  The 
extra  circuitry  is  powered  from  Pin  24  (5  V)  and 
from  Pin  12  (ground). 

Conclusions 

We  have  programmed  an  EPROM  which  includes 
the  PET  disk  operating  system  (DOS),  the  support 
program  (the  WEDGE),  a  screen  print  routine,  an 
expansion  for  the  machine  language  monitor,  and  a 
routine  for  repeat  keys  for  the  PET.  This  EPROM  is 
enabled  into  the  system  with  one  SYS  command. 
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DFFJCE  mm  LTD« 

INVOICING  PROGRAM  FOR 
PET/CBM®  SYSTEMS 

•  No  special  forms  required. 

•  Available  on  Cassette  or  Disk 

•  Works  with  old  or  new  ROMS, 

•  Requires  only  16KB  of  memory. 

•  Requires  CBM  2022  or  2023  Printer 

Limited  Time  Introductory  Price  —  $50.00 
To  order  send  check  or  money  order  for  $50.00  to: 
OFFICE  WORK  LTD,  2523  Harley  Drive,  Greens- 
boro, North  Carolina    27406. 

Also  3sk  for  our  Supplies  Booklet! 

North  Carolina  Residents  add  4%  Sales  Tax 


WORDPROPACK  and  JINSAM  are  Irademarks  of 
Jim  MicroSyslems,  Inc 
WordPro  'S  a  iiademark  oi  Pfoiessiona! 
\^A'/  Soliware.  Inc. 


"This  module 
is  much  more 
powerful  than 
you  can 
imagine-" 

Robert  Baker, 
February,  '81  KILOBAUD 

With  WORDPROPACK, 
JINSAM's  WORDPRO 
interface,  you  obtain 
the  ultimate  "state  of 
the  art"  business  tool. 
And,  WORDPROPACK 
is  just  one  of  seven  ac- 
cessory modules  and 
systems  available  with 
JINSAM  Data  Manager. 

JINSAM  is  Commodore 
approved.  JINSAM  is 
available  for  all  Com- 
modore 32K  microcom- 
puters. 

Send  only  $15  for  your 

own  84K  5  program 

demonstration  system 

or 

SEE  YOUR  NEAREST 

COMMODORE  DEALER 

FOR  A  DEMONSTRATION 

JINI  MICRO- 
SYSTEMS, INC. 

P.O.  Box  274  •  Riverdale,  N.Y.  10463 
PHONE:  (212)796-6200 
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Working  With 
Basic  4.0 

Jim  Butterfield,  Toronto 

Machine  Language  Monitor 

If  you  want  to  get  printed  output  from  the  Machine 
Language  Monitor  in  Basic  4.0,  you'll  have  to  call 
the  monitor  with  SYS  54386. 

Open  your  printer  first,  or  course,  with  OPEN 
4,4  and  set  the  output  with  CMD4  —  then  give  the 
SYS  call.  You  can't  give  the  usual  SYS  1024  or  SYS 
4  commands:  these  get  to  the  MLM  by  means  of  a 
Break  command,  and  on  the  4.0  system,  a  break 
cancels  the  CMD. 

There's  a  good  reason  for  this.  The  BRK 
(Break)  instruction  is  normally  used  for  debugging:  it 
stops  a  program  in  mid-execution  and  allows  you  to 
examine  registers  and  memory,  and  to  make  changes 
if  you  wish.  If  your  program  under  test  mistakenly 
set  the  CMD  value  to  something  unwanted,  you'd 
lose  control  unless  the  BRK  set  it  back.  So. .  .the 
Break  action  resets  output  to  the  screen. 

When  you  want  printed  output  from  the  MLM, 
however,  you  want  to  enter  it  without  resetting  the 
output.  Use  the  call  above,  which  enters  the  monitor 
directly  and  skips  the  reset  part. 

For  normal  output  to  the  screen,  the  usual  SYS 
4  will  still  do  the  job  nicely. 


DOS  Commands 

It's  nice  to  be  able  to  say  things  like  SCRATCH 
"WORKFILE",  either  as  a  direct  statement  or  in  a 
program.  At  first  glance,  however,  it  seems  that 
variables  won't  work:  you  can't  say  SCRATCH  X$, 
where  X$  defines  the  file  name.  Similarly,  you  can 
designate  drive  zero  within  a  command  as  DO  or 
drive  one  as  Dl,  but  you  can't  use  DN  to  designate 
drive  N,  where  N  is  a  variable  of  value  1  or  0. 

It  all  becomes  easy  when  you  learn  the  syntax. 
Just  put  the  variable  name  in  parentheses  and  it  all 
works.  So  you  can  say,  SCRATCH  (X$),  D(N)  and 
you'll  remove  the  file  whose  name  is  defined  in  X$ 
from  the  drive  whose  number  is  defined  by  N.  This 
kind  of  syntax  applies  generally  to  the  DOS 
commands. 

IEEE-488  Timeout 

Most  of  us  will  never  meet  a  timeout  on  the  GPIB;  it 
only  happens  when  certain  slow  devices  are  fitted.  If 
you  do  have  such  a  device  and  you  get  a  timeout,  the 
only  solution  was  to  go  back  and  keep  trying  until 
the  device  becomes  ready. 

On  Basic  4.0,  you're  allowed  to  defeat  the 
timeout  feature  if  you  wish  and  tell  the  PET  to  wait 
forever.  You  do  this  by  setting  location  1020  (hex- 
adecimal 03FC)  to  a  negative  value:  POKE  1020, 
255  will  do  the  trick  nicely  in  Basic.  Reset  the  loca- 
tion to  zero  when  you  want  to  restore  normal 
timeout  action. 

SiColiyiitlil  rjal/im  HuUnJilU  g 


New  248-page  book  includes  all  the  former  TIS  workbooks 
except  'PET  Graphics."  Provides  information  for  botfs  ROMs  and 
a  comprehensive  index.  Only  S14.95. 

Also  from  TI5 

was  PET  Graphics         Si  9S 

Soltware  products  on  casselte  or  floppy  disk  with  corriplele  instruction 
manual  Eacti  S24  95  icassetlel,  S29  95  (diskette) 

SW-1  MAIL  8  mailing  list  syslem 

SW-J  CHECKBOOK  record 

SW  3  ACCOUNTS  keep  track  at  wtio  owes  you  fiow  mucti 

SW-1  MEOIT  create  and  maintam  dale  files 

SW-5  CALENDAR  appointments,  meetings  al-a-glance 

TIS 

P.O.  Box  921,  Dept.  C 

Los  Alamos,  NM  S7544 


And  $2  ($5  foreign  order!) 
stijpping  and  fiandling 


PLT  and  CBM  afe  trademarks  ot  CommodO'e  Qusfness  Machines 


Pfogroms  for  Commodore's  PET® 

Present  chis  od  from  COMPUTE!  ond  receive  S2  off  your  purchase 
price.  Valid  at  your  local  dealer  or  when  ordered  direct. 

•  PROFESSIONAL  TOOLS 

•  Business   Researcher C16k)    iSO 

•  r^NAVa  Novigoior (16k)    S30     (6k)    i25 

•  Educotion  Pack  (High  School) $15 

•  DISK  BOWLING  SYSTEM 

•  Leaguebowl-24 .(Disk    02k)  S145 

•  Archivebowl (for    above)  $40 

•  Leaguebowl-12 (Cass.  16k)  $40 

•  Tournomentbowl (Coss.      6k)  $00 

•  HOME  &  OFFICE 

•  Deluxe  Address  (16k)$40 

•  Home  Address $25 

•  Grocery  Mort $  1 5 


•  Inventory $20 

•  Shopper $20 

•  Dinner's  On! $15 


GAMES  &  SIMULATIONS 


•  Mansion! $15 

•  Museum! $15 

•  Pentagon! $15 


•  Fur  Tropper $15 

•  High    Seos $15 


Send  for  free  cotolog 


HARRY  H.  DRILEY 

P.O.  Dox  2Q13 

LIvermore,  CA  94550 

(415)455-9139 

Dealers  Letteitieod  inqurries  invjied  Ptiotocopies  of  this  od  are  NOT  valid  coupons.  One 
coupon  per  puichose.  This  coupon  moy  be  redeemed  for  foce  value  plu»t  5'  for  hondiing 
if  it  wos  received  from  customer  upon  purchose  of  one  of  the  obove  piogroms.  Offer  void 
where  restnaed  by  low 
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SOF-TEC 

ANNOUNCES  IT'S  NEW 

REAL  ESTATE 

SOFTWARE 


u 


N 


The  ultimate  in  User  Flexibilityl 

Control  in  sensitivity  analysis,  Financing 
Terms  (Any  Combination),  Investor 
Orientation.  Use  your  own  identifiers  for 
income  and  expense  categories, 
property  titles,  addresses,  etc.  Measure 
before  and  after-tax  benefits,  both  for 
Future  and  Present  Value  Estimates. 
For  any  property. 

Required  PET/CBM  32K  (specify  Disl<  or  CassetSe, 
with  or  without  printer) 

NOW:  $49.95(Add4%  in  Georgia) 

(APPLE  Version  Coming  May  1981 U) 

ORDER  NOW 


OTHER  SOFTWARE  AVAILABLE: 

Real  Estate: 


Othen 


Subdivision  Analysis 

■  S49.95 

FHA221-d(4>  Analysis 

-  $19.95 

ELLWOOD  Tables 

-  $14.95 

Retail/Banking  Market 

Share  Analysis 

-  $149.95 

Merchandise  Line  Purchasing 

Power  Analysis  for  Geo- 

graphical Area 

-  (Call) 

Demographical  Data  any  Area 

-(Call) 

OfiDEfi  NOW!! 

SOF-TEC  •  1043  First  Ave.,  Columbus,  Ga  31901 
(404)327-1221 


Every  PET " 
Needs  a  Friend. 


CURSOR  is  the  best  friend  your  Commodore  PET  will  ever 
have.  Since  )uly,  1978  we  have  published  150  of  the  most 
user-friendly  programs  for  the  PET  available  anywhere. 
When  we  write  or  edit  a  program,  we  spend  lots  of  time 
fussing  about  how  it  will  treat  you.  We  pay  attention  to  lots 
of  little  things  that  help  make  using  a  computer  a  pleasure 
instead  of  a  pain. 

Naturally,  CURSOR  programs  are  technically  excellent. 
Each  program  that  we  purchase  is  extensively  edited  or  re- 
written by  a  professional  programmer.  But  imagination  is 
just  as  important  as  being  user-friendly  and  technically 
good!  We  delight  in  bringing  you  off-beat,  unusual 
programs  that  "show  off"  the  abilities  of  your  PET  or  CBM. 

CURSOR  is  user-friendly,  technically  great  and  full  of 
imaginative  programs.  And  every  issue  of  CURSOR  is  still 
available!  We  continue  to  upgrade  previously  published 
programs  so  that  they'll  work  on  the  three  varieties  of 
Commodore  ROM's  (Old,  New,  and  4.0).  New  issues  also 
work  on  the  80  column  CBM. 

For  only  $4.95  you  can  buy  a  sample  issue  and  judge  for 
yourself.  Or  send  $27  for  a  six-issue  subscription.  Each 
CURSOR  comes  to  you  as  a  C-30  cassette  with  five 
programs  and  a  graphic  Front  Cover,  ready  to  LOAD  and 
RUN  on  your  PET. 

Who  knows?  After  your  PET  meets  CURSOR,  things  may 
never  be  the  same! 


Published  By: 


Oiitribuleii  by: 

AUDIOGENIC  Lid 
P.  O.  Box  88 
Reading,  Berkihtre 

SYSTEMS  FORMULATE  Corp. 
Shin-Makicho  BIdg.,  l-B-17 
Ya«u,  Chuo-Ku.  Tokyo  103 


theCODE 
WORKS 

Box  550 

Goleta,  CA  93116 
805-683-1585 


138 


COMPUTEI 


April,  19S1.  Issue  II 


Review: 


Papermate 
Wordprocessor 


Paul  W,  Sparks 
Alexandria,  Va. 

This  is  a  review  of  PAPERMATE,  developed  by 
Michael  Riley  and  sold  by  A  B  Computers  for  $29.95. 
(115  E.  Stump  Road,  Montgomeryville,  PA  18936). 

The  main  reason  that  I  became  interested  in  this 
software  is  that  I  have  an  8K  PET  with  upgraded 
memory  to  32K,  both  Commodore  and  Computhink 
disk  units  and  both  a  Commodore  and  a  non-standard 
printer.  With  a  system  like  this,  other  available  word 
processors  are  not  as  attractive  because  they  cannot  be 
used  with  the  entire  system  and  may  require  extra 
ROM  boards  to  install.  However,  after  I  received  this 
system  I  think  that  even  users  with  a  more  conven- 
tional setup  will  be  interested  in  using  PAPERMATE. 
It  can  be  used  with  old  and  new  ROMs,  is  written  in 
BASIC  and  ML,  and  can  use  either  a  CBM  or  an 
ASCII  printer.  It  also  uses  a  CBM  disk  or  can  be  user 
modified  to  use  another  disk  unit.  It  has  variable  line 
spacing  within  text,  variable  margins  within  text,  shift 
for  upper  case  in  either  ROM  set,  all  caps  look,  auto 
repeat  for  all  keys,  center  text  within  text,  right 
justify,  multiple  tab  control,  edit,  delete,  insert,  block 
handling  and  out  of  text,  header,  footer,  page 
numbering,  scrolling  either  direction,  and  most  words 
on  the  screen  shift  to  avoid  splitting.  And  it's  fast. 

Let's  review  the  PAPERMATE  commands.  First 
of  all  there  are  program  commands  and  in-text  com- 
mands. The  program  commands  are  given  by  exiting 
the  text  to  a  list  of  one  letter  entries  to  perform  func- 
tions including  block  handling  and  disk  operations. 
The  in-text  commands  can  be  added  or  changed  at 
any  time  and  are  primarily  printer  commands  such  as 
tabs  and  justification. 

Program  Commands: 

SAVE:  This  command  allows  a  text  to  be  saved  on 
disk.  It  will  allow  for  either  CBM  disk  or  tape. 
Other  units  may  be  used  if  programmed  by  the 
user. 

LOAD:   This  command  allows  loading  a  text  from 
disk  or  tape. 

WRITE:  This  command  puts  the  user  into  the  mode 
to  enter  text  from  the  keyboard.  The  text  may  be 
edited  at  all  times  and  the  text  is  always  available 
unless  it  is  replaced  by  a  LOAD  which  will  put 
another  text  in  memory.  In-text  commands  may 


be  added  as  you  go  along. 

PRINT:  This  command  will  print  out  your  text  on  the 
printer  of  your  choice.  All  in-text  commands  will 
be  translated  into  printer  variables.  You  have  the 
ability  to  stop  the  printout  at  any  time  and  there 
is  a  feature  to  pause  the  printout  at  the  end  of 
each  page  so  that  if  you  are  using  single  sheets 
they  may  be  replaced. 

FORMAT:  This  feature  will  cleanup  the  screen  pre- 
sentation if  you  have  been  inserting  or  deleting 
a  lot  of  single  words  or  letters  in  text. 

KEY  DEFINITION:  This  will  allow  you  to  change  the 
output  of  one  or  more  keys  of  your  choice  to 
whatever  you  want.  The  STOP  key  is  already 
predefined  to  give  a  "."  while  in  the  WRITE 
mode.  If  you  don't  like  your  keyboard  you  can 
"change"  it. 

COMMAND:   This  feature  allows  you  to  give  your 
CBM  disk  any  command  that  would  be  used  with 
a  PRINT#15  (command  channel  mode). 

The  following  commands  are  all  block  commands. 
The  block  is  defined  in  the  text  by  using  the  bracket 
characters  to  define  the  beginning  and  the  end  of  the 
block. 

TRANSFER:   This  command  will  transfer  the  defined 
block  to  be  inserted  at  the  point  that  the  cursor 
was  left  (in  the  margin)  before  going  to  the  pro- 
gram command  section. 

DELETE:  This  command  will  delete  all  text  that  is 
included  in  the  block. 

MEMORIZE:  This  command  will  allow  the  user  to 
place  on  disk  the  defined  block  of  text  (to  be  used 
later). 

APPEND:  This  command  will  add  any  block  of  text 
to  the  end  of  the  file  presently  in  memory.  This 
block  can  then  be  moved  anywhere  desired  using 
the  TRANSFER  command. 

INSERT:  This  command  will  insert  blanks  equal  to 
the  size  of  the  defined  block  and  move  the  text 
down  out  of  the  way.  It  makes  space. 

In-Texf  Commands: 

MARGIN:   The  left  and  right  margins  may  be  set 
and  changed  at  any  time.  A  command  is  avail- 
able to  decrease  the  left  margin  setting  by  so 
many  spaces. 

LINE  CONTROL:   Line  spacing  (double,  triple,  and 
more)  can  be  controlled  and  changed  in  text. 
The  program  will  allow  for  the  option  to  right 
justify.  There  is  a  command  to  center  the  next 
(number  supplied  by  the  user)  several  lines  of 
text.  There  is  also  a  semi-automatic  mode  to  use 
hyphens.  One  of  the  best  features  is  the  ability 
to  set  up  multiple  TABs  and  to  change  them 
at  will. 
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Professional  Business  Software 

For  The  Commodore  32K  Microcomputer  System 
With  2040  Dual  Drive  Disk  &  2022  Tractor  Feed  Printer 


General  Ledger 

•  Holds  Up  To  300  Accounts 

•  Accepts  Up  To  3000 
Transactions  Per  Monih 

•  Cash  Disbursements  Journal. 
Cash  Receipts  Journal,  and 
Petty  Cash  Journal  lor 
simplified  data  entry. 

•  Maintains  Account  Balances 
For  Present  Month.  Present 
Quarter,  Present  Year,  Three 
Previous  Ouariers,  And 
Previous  Year 

•  Complete  Financial  Reports 
Including  Trial  Balance, 
Balance  Sheet,  Prolit  &  Loss 
Statement,  Cash  Receipts 
Journal,  Cash  Disbursements 
Journal,  Petty  Cash  Journal 
and  more 

•  Accepts  Postings  From 
External  Sources  Such  As 
Accounts  Payable,  Accounts 
Receivable,  Payroll, 

Etc 


Accounts  Payable 


•  Interactive  Data  Entry  With 
Verified  Input  And  Complete 
Operator  Pfompting. 

•  Automatic  Application  Of 
Credit  And  Debit  Memos 

•  Maintains  Complete  Purchase 
Records  For  Up  To  200 
Vendors- 

•  Invoice  File  Accepts  Up  To 
400  Invoices 

•  Random  Access  File 
Organization  Allows  Fast 
Individual  Record  Updating 

•  Multiple  Reports  Provide  A 
Complele  Audit  Trail. 

•  Check  Printing  With  Full 
Invoice  Detail. 

•  Full  Invoice  Aging 

•  Automatic  Posting  To 
General  Ledger 


Accounts  Receivable 


•  Maintains  Invoice  File  For  Up 
To  300  Invoices 

•  Accomodates  Full  Or  Partial 
Invoice  Payments 

•  Customer  File  Maintains 
Purchase  Information  For  Up 
To  1000  Customers, 

•  Allows  For  Automatic 
Progress  Billing 

•  Provides  For  Credit  And  Debit 
Memos  As  Well  As  Invoices 

•  Prints  Individualized 
Customer  Statements 

•  Interactive  Data  Entry  With 
FullOperator  Prompting 

•  Complete  Data  input 
Verification  And  Formating 

•  Automatic  Posting  To 
General  Ledger  ... 


Payroll 


•  Maintains  Monthly,  Quarterly, 
And  Yearly  Cumulative  Totals 
For  Each  Employee. 

•  Payroll  Check  Printing  With 
Full  Deduction  And  Pay  Detail. 

•  Sixteen  Different  Reports 
Including  W2  And  941. 

•  Interactive  Data  Entry  With 
Easy  Correction  Of  Entry 
Errors 

•  Automatic  Data  Verification. 

•  Comptete  Job  Costing  Option 
With  Cumulative  Totals  And 
Overhead  Calculations 

•  Random  Access  File 
Organization  For  Fast 
Updating  Of  Individual 
Records 

•  Automatic  Posting  To 
General  Ledger  ... 


Structured  aiound  tfie  time  tested  and  reliability  proven 
series  of  business  software  systems  developed  by  Osborne 
and  Associates,  these  programs  have  been  designed  to  fill 
the  need  of  a  comprehensive  accounting  package  for  the 
new  Commodore  PET  micro  computer  system.  Each  program 
can  either  stand  alone,  or  be  integrated  with  the  others  m  a 
total  software  system 

Designed  witfi  the  lirst  time  user  m  mind,  these  programs 
lead  the  operator  through  step  by  step,  verified  data  entry  It 
IS  impossible  to  crash'  a  program  due  to  operator  error  or 
invalid  data  input  Design  consistency  has  been  maintained 
from  program  to  program  to  greatly  increase  operator 
familiarity  and  confidence 

Documentation,  normally  a  problem  for  small  systems 
users,  IS  provided  by  the  comprehensive  series  of  Osborne 


and  Associates  user  manuals.  These  three  manuals  together 
total  over  800  pages  of  detailed  step  by  step  instructions 
written  at  three  levels  for  DP  Department  Managers,  Data 
Entry  Operators,  and  Programniers  You  don't  have  to  worry 
about  getting  'promises'  instead  of  documentation  because 
the  documentation  was  written  before  the  programs 
were  developed  A  second  set  of  manuals  details  any 
changes  required  during  conversion.  Each  program 
provided  on  disk  with  complete  documentation  Packaged 
in  a  handsome  three  ring  binder  with  pockets  and  twelve 
monthly  dividers  for  convenient  storage  of  reports 

See  your  nearest  Commodore  dealer  for  a  demonstra- 
tion of  this  outstanding  business  software  system. 


CMS  Software  Systems 

5115  MENEFEE  DRIVE     •     DALLAS  TX  75???     •     214.381-0690 
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PAGING:   The  page  size  may  be  specified  (normally 
66  lines).  A  header  to  be  printed  at  the  top  of 
each  page  and  a  page  number  at  the  bottom  of 
each  page  can  be  used.  Two  other  paging  com- 
mands are  a  pause  feature  so  that  paper  may  be 
changed  at  the  end  of  each  document  and  a 
command  that  will  force  the  printer  to  go  to  the 
end  of  the  page  if  a  given  number  of  Hnes  are 
not  available.  This  is  very  useful  with  tables 
or  figures  so  that  they  are  printed  without 
being  broken  up  between  two  pages. 
LINKING:  A  tide  for  each  file  is  used.  This  will 

automatically  be  setup  for  disk  use.  A  command 
that  will  call  out  the  next  file  to  be  linked  in  a 
printing  operation  is  available  and  any  number 
of  files  may  be  joined  in  this  manner. 
FORM  DOCUMENTS:   There  are  several  com- 
mands that  allow  the  user  to  setup  a  form 
letter  or  any  other  type  of  recurring  document 
and  use  a  mailing  list,  etc.  to  fill  the  required 
information.  The  files  may  be  set  up  using 
PAPERMATE  or  a  separate  program  may  be 
used.  The  file  requirements  are  delineated. 
GRAPHICS:   There  are  two  special  commands  that 
allow  control  characters  to  be  sent  to  the  printer. 
Therefore  the  secondary  address  on  the  CBM 
printer  may  be  changed  and  enhanced  graphics 
may  be  utilized. 
MISC:  There  is  a  command  that  allows  the  user  to 
insert  non-printable  remarks  in  the  text. 
There  are  a  few  non-command  features  that 
should  be  noted.  All  keys  have  a  simple  repeat 
feature  that  is  activated  by  holding  the  key  down  for 
more  than  a  second.  The  system  will  coexist  with 
both  disk  DOSs  and  old  and  new  BASIC.  I  do  not 
know  how  it  will  work  with  BASIC  4.0  (Editor's  Note: 
We  checked  with  the  vendor,  and  Paperrjiate  runs  on  4. 0  and 
80  column  machines.  RCL)  A  simple  method  is  de- 
scribed to  convert  for  an  80  column  CBM  so  that 
would  indicate  that  it  can  be  used  with  the  new 
operating  system.  I  would  want  to  verify  that  before 
I  bought  it  for  that  purpose.  I  have  used  it  with  both 
versions  of  the  disk  operating  system  successfully. 
One  other  neat  little  function  is  that  if  you  type  the 
REV  key  then  the  text  will  be  typed  in  upper  case 
for  letter  characters  only  and  numbers,  punctuation, 
etc.  will  be  printed  normally. 

So  what  is  wrong  with  it?  As  with  many  soft- 
ware packages  I  have  seen,  the  documentation  leaves 
a  little  bit  to  be  desired.  Some  of  the  pages  did  not 
print  very  well.  Many  of  the  explanations  were  writ- 
ten by  and  for  someone  already  familiar  with  the 
system  and  although  they  make  good  sense  now  they 
were  quite  hard  to  figure  out  at  first.  I  believe  that 
this  system  is  equivalent  to  WORDPRO  II.  One 
must  keep  track  of  what  file  ties  into  where  if  you  are 
going  to  insert  blocks  here  and  there.  That  is  a  func- 


tion that  only  the  much  more  expensive  systems  will 
perform  but  PAPERMATE  will  nicely  chain  files 
together  for  printing  just  by  a  single  command  at  the 
end  of  each  file.  One  last  potential  problem;  if  you 
are  a  novice  programmer  you  will  have  considerable 
difficulty  following  Michael  Riley's  programming. 
He  has  done  an  excellent  job  of  utilizing  some  very 
unique  skills  to  get  a  lot  of  power  from  a  com- 
paratively short  program  and  it  is  not  easy  to  follow. 
I  have  changed  several  areas  for  my  own  idiosyn- 
crasies and  even  though  there  is  a  list  of  variables, 
and  program  sections  are  defined,  it  was  not  easy 
and  there  are  many  pitfalls. 

To  summarize,  the  best  recommendation  that  I 
can  give  is  that  this  is  the  first  program  that  I  have 
been  able  to  get  my  wife  to  use  in  the  three  years 
that  I  have  owned  my  PET.  You  ought  to  consider 
this  alternative  if  you  are  thinking  of  getting  a  word- 
processor  program  for  your  PET/CBM.  (g 
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ROM  and  MANUAL  —  $49.95 

Specify  3.0  or  4.0  Basic  (Works  with  or  without  toolkit) 


Eastern  House  Software 

3239  Linda  Drive 
Winston-Salem,  N.  C.  2710G 


(919)  924-28B9 
(919)  748-8446 
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Disabling  the 
STOP  key 

Jim  Butterfield,  Toronto 

The  STOP  key  can  be  disabled  so  that  a  program 
cannot  be  accidentally  (or  deliberately)  stopped. 
METHOD  A  is  quick.  Any  cassette  tape  activity  will 
reset  the  STOP  key  to  its  normal  function,  however. 
Original  ROM:    Di.sablc  STOP  with  POKE  537,136 
Restore  STOP  with  POKE  537,133 
Upgrade  ROM:   Disable  STOP  with  POKE  144,49 
Restore  STOP  with  POKE  144,46 
4.0  ROM:  Disable  STOP  with  POKE  144,88 

Restore  STOP  with  POKE  144,85 

Method  A  dLsconnects  the  computer's  clock  (TI  and  TI$). 
Ifyoui"  program  needs  these,  use  method  B. 

METHOD  B  is  more  lengthy,  but  does  not  disturb  the 

clocks.  This  method  prohibits  cassette  tape  activity. 

Original  ROM:    100  RS  =  "20  >:??:9??8  =  09024  <55 

>6" 
no  FOR  I  =  1  TO  LEN(RS)/2 
120  POKE  I  +  900,ASC(MIDS(R$, 

1'2--  I))*16  +  ASC(MID$(RS, 

r2))-816  :  NEXT  I 

After  the  above  has  run: 

Disable  STOP  with  POKE  538,3 
Restore  STOP  with  POKE  538,230 

Upgrade  ROM:    100  RS  -  "20  >:??:9??8  =  9;004-<31 
>6" 
110  FOR  I  =  1  TO  LEN(R$)/2 
120  POKE  I  +  813,ASC(MIDS(RS,I* 
2-l))'16  +  ASC{MIDS(RS,I'2))- 
816  ;  NEXT  I 
After  the  above  has  run: 

Disable  STOP  with  POKE  145,3 
Restore  STOP  with  POKE  145,230 

4.0  ROM:  100  RS  =  "20>;??:9??8  =  9:004<58 

>4" 
1 10  FOR  I<  1  TO  LEN(RS)/2 
120  POKE  I  +  852,ASC(MIDS(RS,r 
2  -  1))*16  +  ASC(MIDS'RS.r2))  - 
816  :  NEXT  I 
After  the  above  has  run: 

Disable  STOP  with  POKE  145,3 
Restore  STOP  with  POKE  145,228 

How  they  work:  Method  A  skips  the  clock  update 
and  stop  key  test.  Method  B  builds  a  small  pro- 
gram into  low  memory  which  allows  the  clock 
update  and  slop  key  test  to  be  performed,  but 
then  nullifies  the  result  of  this  test.  The  small 
program  lor  method  B  is  contained  in  R$  in 
"pig  hexadecimal"  formal.  Machine  language 
programmers  would  read  this  as;  20  EA  FF  (do 
clock  update,  stop  key  test)  A9  FF  8D  9B  00 
(cancel  stop  test  result)  4C  58  E4  (continue  with 
keyboard  service,  etc.)  g 


1,000,000  Bytes 


PET/BETA-1 


If  your  data  and  program  handling  requirements  are 
minimal,  a  mini-disk  may  be  for  you.  If  you  want  to  access 
large  amounts  of  data,  program  libraries,  flexible  user- 
defined  data  formating,  and  easy  to  understand  documen- 
tation, CONSIDER  the  PET.'BETA-!. 

The  PET  1  BETA- 1  is  a  fast  digital  tape  system  incorporating 
tfie  BETA-1  drive,  witti  a  flexible  user-oriented  operating 
system.  Ttie  double-density  drive  has  high-speeO  random 
access  to  over  1  million  bytes  per  digital  cassette  with  a 
transfer  rate  of  tKsecond. 

PET/BETA-1  System 

Single  density  (512  k, drive) S600 

Double  density  (1  meg/drive)   $  fP^O^„ 

M  iNU  a  L  'ace 


Computer  House  Division 

PROGRAMS  FOR  COMMODORE  AND  APPLE 

Legal  accounting  Demo  $15.00 

Legal  accounting  Program  995.00 

Machine  Part  Quote  Demo  15.00 

Machine  Part  Quote  Program  325.00 

Mailing/phone  list  80.00 

Political  Mail/phone  list  130.00 

Beams,  structural  115.00 

Trig/Circle  Tangent  110.00 

Spur  Gears  35.00 

Bolt  Circles  25.00 

Filament  Wound  TAnks  .                     125.00 

Scrunch  25.00 


PROGRAMS  FOR  COMMODORE  ONLY 

A/P,  A/R,  Job  Cost  &  Job  Est. 

370.00 

inventory 

95.00 

Financial 

175.00 

Real  Estate  Listings 

265.00 

Check  Writer 

25.00 

File  Editing  Tools  {FBI) 

65.00 

Screen  Dump/Repeat 

35.00 

Docu-Print 

20.00 

Scrunch 

25.00 

Sof-Bkup 

40.00 

Sorter  (Mach.  Language) 

35.00 

Trace-Print 

25.00 

Vari-Print 

25.00 

ASK  FOR  CATALOG  #80-C2  Dealers  Wanted 
Computer    House    Div.     1407   Clinton    Roatj 

Jackson,  Michigan     49202       (517)  782-2132 
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Dissecting 
C.  W.  iVIoser's 
ASSiVI/TED  1.0 

Francis  Turco 

Carl  Moser's  excellent  assembler/text  editor  for  the 
6502  Microprocessor  has  been  reviewed  superficially 
in  several  publications. ''''  So  far,  no  one  has  done  an 
in-depth  write-up  for  a  PET  owner  who  wants  to 
understand  or  modify  his  copy.  The  manual  provided 
by  Moser  is  adequate,  but  sketchy  in  some  areas.  I, 
for  one,  would  like  to  see  some  articles  by  users  who 
have  figured  out  solutions  to  problem  areas. 

For  example,  PET  owners  find  out  (on  page  35 
of  the  manual)  that  "At  present,  the  ASSM/TED 
does  not  contain  a  printer  subroutine...".  In  another 
area,  the  ASSM/TED  is  designed  for  a  "standard" 
PET  and  utilizes  the  audio  cassette  drives  for  off-line 
storage.  The  manual  (Sections  6  &  7)  discusses  con- 
figuring the  ASSM/TED  for  disk  operation  and  using 
it  with  disk.  This  discussion  is  too  brief  to  be 
understandable  by  a  novice  assembly  language  pro- 
grammer. 

In  still  another  area,  the  editor  has  many  power- 
ful capabilities  and  will  accept  a  full  line  of 
characters  (65  typed  characters)  but  the  sense  of  the 
shift  key  is  reversed.  That  is,  shift  gives  lower  case 
letters.  Unshifted  gives  upper  case  letters.  This  pro- 
ves to  be  cumbersome  when  typing  a  letter  or 
manuscript  from  the  PET  keyboard. 

In  an  effort  to  shed  some  light  for  others,  who 
like  myself,  are  trying  to  understand  and  modify 
their  copy  of  ASSM/TED  and  perhaps  stimulate 
some  of  you  to  share  your  findings,  I  am  submitting 
some  areas  that  I  have  uncovered  in  Moser's 
Assembler. 

Figure  1  shows  a  memory  map  of  the 
assembler/text  editor.  The  assembler  is  written  for  a 
16K  PET  and  fills  almost  all  useable  memory  space. 
As  the  figure  shows,  the  assembler  and  text  editor 
are  co-resident  and  occupy  the  space  from  $2000  thru 
$3FFF.  Commodore's  monitor  occupies  the  area 
from  $0400  thru  $076C.  This  leaves  enough  memory 
for  a  relocatable  file  ($1F00  thru  $1FFF),  a  lable  file 
($1800  thru  $1EFF),  and  approximately  4K  for  user 
programs  ($0770  thru  $17FF). 

Table  I  is  a  list  of  addresses  of  major  routines. 
This  is  a  fun  table  —  try  some  experimenting  with  it. 
For  example,  RUN  8390  will  assemble  your  pro- 
gram. RUN  8390  LIST  will  assemble  and  list.  RUN 
8470  will  print  your  program.  Table  II  provides  a  list 
of  addresses  of  the  pseudo  opcode  routines,  while 


Table  III  contains  some  interesting  areas  that  will  be 
helpful  to  someone  modifying  his  assembler. 

Carl  Moser's  ASSM/TED  is  a  very  good  pro- 
gram and  will  allow  the  PET  owner  to  convert  his 
PET  into  a  6502  development  station  with  a  little  ef- 
fort on  his  part.  If  the  PET  is  equipped  with  a  line 
printer  off  the  IEEE  port,  the  owner  can  easily  get 
around  the  first  problem  area  and  get  a  listing  of  his 
source  code  and/or  his  assembly.  This  subject  will  be 
treated  in  PART  II  of  this  article. 

1.  Compute,  Fall  1979.  p.  100,  "6502  Macro  Assembler  and 
Text  Editor  SYM  Version"  by  Harvey  Herman 

2.  The  PAPER,  Vol.  II,  Issue  6,  August  1979,  "Relocating 
Macro  Assembler/Text  Editor  1.0  by  R.  Busdicker 


Figure  1. 

ASSM/TED  1.0  Memory  Map 

HEX 

DEC 

16383 

3FFF 

ASSEMBLER  &  TEXT  EDITOR 

2000 

8192 
8191 

by  C.  W.  MOSER 

IFFF 

RELOCATABLE  FILE 

IFOO 

7936 

7935 
6144 

6143 

(236  BYTE  BUFFER) 

lEFF 
1800 

LABEL  FILE 

(SYMBOL  TABLE) 

17FF 

USER'S                           1 

0770 

1904 
1900 

TEXT  FILE 

(SOURCE  CODE) 

076C 

COMMODORE'S  MONITOR       | 

0400 

1024 
1023 

(87e 

BYTES) 

03FF 

RESERVED  FOR  COMMODORE'S 

0000 

0 

OPERATING  SYSTEM 

Tabic  I 

MAJOR  ASSEMBLE 

R  ROUTINES 

HEX 

DEC 

ROUTINE 

2033 

8243 

CLEAR 

user's  text  file 

208A 

8330 

BREAK 

to  monitor 

2098 

8344 

AUTO 

line  number 

20A0 

8352 

GET 

program  from  tape 

20A6 

8358 

FORMAT 

text  fik; 

20B6 

8374 

MANUSCRIPT 

line  numbers  output/ 
not  output 

20C6 

8390 

ASSEMBLE 

source  code 

20FF 

8447 

RUN 

program  previously 
asscinbled 

2116 

8470 

PRINT 

text  file 

2AFB 

11003 

OUTPUT 

create  a  relocatable 
object  file 

2E52 

11858 

LABELS 

prints  out  label  file 

31EE 

12782 

PASS 

execute  the  second 
pass  of  assembly 

333E 

13118 

NUMBER 

re-number  text  file 

3467 

13415 

PUT 

program  out  to  tape 

3559 

13657 

FIND 

character  string 
specified 

355F 

13663 

EDIT 

change  source  code 

3844 

14404 

HARD 

print  routine  (not 
functional  on  PET) 

3873 

14451 

COPY 

lines  of  text 

39B9 

14777 

MOVE 

lines  of  text 
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DR.  DALEY'S  BEST  Mailing  List  Is  Now  Better! 


DR.  DALEY  has  taken  his  best  seUing  mailing  Hst  and  made  it  even  better!  This  version  has 
been  totally  revised  to  increase  the  rehabiUty  of  the  files  and  make  it  even  easier  to  operate. 
Several  new  features  have  been  added: 


•  Goof-proof  input  routine.  Eliminates  the  irritating  results  of  accidentally  pressing 
some  cursor  control  keys.  This  is  a  machine  code  routine  so  it  is  as  fast  as  you  are! 
BONUS — Auto  repeat  on  ail  keys! 

•  Interface  to  allow  output  of  the  entire  mailing  list  or  virtually  v4N^y  subset  to  WORD- 
PRO III  and  WORDPRO  IV  format  files  so  you  can  use  these  to  generate  personal- 
ized form  letters.  FOt/ can  format  the  structure  of  this  output! 

•  Routines  to  merge  files  and  to  minimize  the  number  of  duplicate  entries  in  a  file. 

•  More  machine  code  routines  to  speed  up  processing. 

•  In  addition  you  have  the  same  powerful  file  formatting  options  where  YOU  can 
determine  the  structure  of  the  files.  FOC/can  format  your  label  output  with  up  to  11 
lines  per  label  and  from  1  to  8  (yes  EIGHT)  labels  per  line. 


This  system  is  completely  menu  driven.  It  includes  100  pages  of  user  documentation.  This 
documentation  is  for  the  end  user  and  is  not  padded  with  listings,  flow  charts,  and  other  such 
extraneous  material. 

This  program  will  be  available  for  a  short  time  at  the  introductory  price  of  S159.95.  It  is 
available  for  the  32K  PET  and  CBM  3000,  4000  and  8000  series  computers.  You  can  order 
through  your  dealer  or  directly  from  us.  We  will  accept  VISA  or  MASTERCARD  or  your  check 
or  money  order.  Overseas  orders  include  10%  to  cover  shipping. 


Charge  to 

your 

MC/VISA 


VISA 


DR.  DALEY'S  Software 

425  Grove  Avenue,  Berrien  Springs,  MI  49103 

Phone  (616)  471-5514 

Sunday  -  Thursday  noon  to  9  p.m.,  Eastern  Time 
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39CZ 
39EF 

3A80 

3AB6 

3  AC  7 

3B50 


14786 
14831 

14976 

15030 

15047 
15184 


DELETE 
SET 

DUPLICATE 

ENTER 

LOOK  UP 

SHIFT 


lines  of  text 
boundaries  of  text 
file,  label  file  &  bufTer 
files  from  tape  1  to 
tape  0 

file  name  in  the 
diskette  directory 
file  name  in  the 
diskette  directory 
upper/lower  case 


Table  II 

PSEUDO  OPCODE  ROUTINES 

HEX  DEC  ROUTINE 

2919  10521  .DS 

2964  10596  .EJ 


297B 

2980 
2985 
298A 

298F 

2994 

2999 

299F 

29A8 

29B3 

29F3 

2A1D 

2A57 

2A60 

2AB7 

3378 

5D1E 

3D23 

3D6A 

3E0C 


10619 

10624 
10629 
10634 

10639 
10644 
10649 
10655 
10664 
10675 
10739 
10781 
10839 
10848 
10935 
13176 
15646 

15651 

15722 
15884 


.RS 

.CE 
.OS 
.OC 

.CT 

.LS 

.LC 

.SI 

.SE 

-BA 

.MC 

•  BY 

.DI 

.DE 

.EN 

.RC 

.ES 

.EC 

.MD 
.ME 


Designate  Storage 
Eject 

Resolve  address  & 
Store 

Continue  with  Errors 
Object  Store  option 
Object  store  option 
Clear 

Continues  on  Tape 
List  option  Set 
List  Option  Clear 
Store  Internal  address 
Store  External  address 
Beginning  Address 
Move  Code 
Bytes 

Designate  Internal 
Designate  External 
End 

Resolve  Code 
Output  macro  gener- 
ated object  code 
Su  press  macro  gener- 
ated object  code 
Macro  Definition 
Macro  End 


Table  III 
INTERESTING  AREAS 


HEX 
2000 
203F 
207A 
2090 
2W0 
2197 

2602 


26AB 


DEC 
8192 
8255 
8314 
8336 
8592 
8599 

9730 


9899 


271C 

10012 

27AA 

10154 

2£89 

11913 

2F96 

12182 

32DB 

13019 

330B 

13067 

33  lA 

13082 

ROUTINE 

Cold  start  of  ASSM/TED  1.0 

Command  Line  Interpreter 

Initializes  Pointer  for  Text  File 

Warm  start  of  ASSM/TED  1.0 

Same  as  8599   +  carriage  return 

Prints  out  the  double  slash  after 

listing 

Reads  remainder  of  entered  command 

For  Example:  PRINT  100  200  or 

FORMAT  CLEAR 

Jump  Table  for  Major  Assembler 

Routines  (Commands) 

Pseudo  Opcode  Table 

Mnemonics  Table 

Xfers  Pointer  for  Lable  File  to 

Zero  Page 

Initialize  Pointer  for  Lable  File 

Stores  a  Zero  Pointer   +2 

Prints  character  that  is  in 

accumulator  (same  function  as  65490 

in  BASIC  ROM) 

Prints  carriage  return 

Prints  2  spaces 


33  ID 
3323 
354F- 
3558 

37E2 


3A29 

3F00- 
3FFF 

3F35- 
3F85 


13085 
13091 

13647- 
13656 

14306 


14889 

16128- 
16383 

16181- 
16261 


Prints  1  space 

Converts  accumulator  to  Hex  &  prints  it 

Permanent  Copy  of  Value  of  Boundaries 

for  Text,  Label  &  Buffer  (See  also 

14889) 

Moser  suggests  this  location  for  a  JSR 

to  a  line  printer  routine  written  by  the 

user.  The  routine  at  13019  would  call 

this  subroutine. 

Prints  out  the  boundaries  &  the  present 

end  of  data  (See  also  13647) 

Relocated  Page  1  variables 

Keyboard  Buffer 


Pet  File  I/O 
In  Machine 
Language 

Raymond  A,  Diedrichs 


The  PET's  I/O  scheme  is  very  fiexible.  A  BASIC 
language  program  can  effortlessly  specify  that  the 
PET  read  data  from  an  input  device  (tape,  disk,  or 
keyboard)  and  send  processed  data  to  an  output 
device  (printer,  plotter,  or  CRT).  At  all  times  the 
PET  knows  which  devices  are  for  input,  which  are 
for  output,  and  when  and  how  each  should  be  used. 

But  there  are  occasions  when  we  need  an 
assembly  language  program.  Must  we  give  up  the 
PET's  facile  I/O  because  we  choose  to  use  machine 
language?  No,  indeed.  It  is  as  easy  to  perform  stan- 
dard PET  I/O  in  machine  language  as  it  is  in 
BASIC,  and  this  article  will  explore  the  necessary 
techniques. 

Let's  first  be  certain  that  we  understand  exactly 
what  it  is  that  we  specify  when  we  write  BASIC 
language  I/O  statements.  Consider  this  simple- 
minded  program: 

10  REM  EXAMPLE  ONE 

20  INPUT  A 

30  PRINT  A 

The  I/O  actions  ("INPUT"  and  "PRINT")  are  in- 
dicated, but  the  I/O  devices  are  not.  The  PET 
therefore  uses  the  default  devices:  the  keyboard  for 
input  in  line  20  and  the  CRT  for  output  in  line  30. 

A  second  example  uses  explicit  device  indication: 

10  REM  EXAMPLE  TWO 

20  OPEN  1,2,0, "SAMPLE" 

30  INPUT  #1,A 

40  INPUT  B 

50  PRINT  A,B 

In  line  20  logical  file  1  is  created  for  input  of  file 
"SAMPLE"  from  cassette  unit  2.  In  line  30  file  1 
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("#")  is  the  input  source,  so  the  PET  seeks  input 
from  cassette  2,  which  is  the  device  associated  with 
the  file.  In  line  40  the  PET  once  again  uses  the 
keyboard  for  input,  and  in  line  50  the  output  is  sent 
to  the  CRT. 

There  are  multiple  I/O  devices  in  example  two, 
but  the  PET  copes  by  temporarily  ignoring  all 
devices  except  the  pair  which  are  in  current  use  for 
input  and  output.  If  a  file  number  is  attached  to  the 
I/O  statement,  the  file  device  is  made  current;  if  no 
file  is  indicated,  the  PET  reverts  to  the  default 
device. 

When  we  use  machine  language,  the  default  in- 
put and  output  devices  remain  the  same  as  in 
BASIC.  Therefore,  when 

JSR  SFFCF 
is  executed,  the  next  character  in  the  input  stream  is 
returned  in  register  A.  Likewise,  when 

LDA  #ASCII-CHARACTER 

JSR  »FFD2 

is  executed,  the  character  in  register  A  is  displayed 
on  the  CRT  in  the  next  print  position. 

To  use  devices  other  than  the  default  in  machine 
language,  we  must  open  a  logical  file  for  each  device 
and  supply  the  same  information  that  is  supplied  by 
the  equivalent  BASIC  OPEN  statement.  The  fol- 
lowing routine  performs  this  function: 

!  MACHINE  LANGUAGE  OPEN  STATEMENT 
[NEW  ROM  PET] 


LDA  #FILE-NUMBER 
STA  $D2 

IF  THE  DEVICE  HAS  A  BUFFER,  DECLARE  THE 

BUFFER  START  ADDRESS 
IF  NO  BUFFER  IS  NEEDED,  SKIP  THIS  SECTION 

LDA  #.LOW.ADDRESS-OF-DEVICE-BUFFER 
STA  $D6 

LDA  #.HI.ADDRESS  OF  DEVICE  BUFFER 
STA  $D7 

IF  THE  FILE  HAS  A  NAME,  THE  NAME  MUST 

RESIDE  SOMEWHERE  IN  MEMORY 
AS  AN  ASCII  CHARACTER  STRING.  DECLARE  THE 

LENGTH  OF  THE  NAME  IN 
CHARACTERS  AND  THE  STARTING  MEMORY 

LOCATION  OF  THE  NAME  STRING. 
IF  THE  FILE  DOESN'T  HAVE  A  NAME,  DECLARE 
A  NAME  LENGTH  OF  0 

LDA  #FILENAME-CHARACTER-STRING-LENGTH 
STA  SDl 
LDA  #.LOW.ADDRESS-OF-FILENAME- 

CHARACTER-STRING 
STA  SDA 
LDA  #.HI.ADDRESS-OF-FILENAME-CHARACTER- 

STRING 
STA  $DB 

CALL  A  PET  SYSTEM  SUBROUTINE  WHICH  OPENS 

FILE  USING  THE 
INITIALIZED  SYSTEM  VARIABLE  SET 

JSR  »F524 


! 


This  set  of  system  variables  can  assume  any 
values  which  make  sense  in  the  equivalent  BASIC 
OPEN  statement.  The  secondary  address  for  a 
cassette  file,  for  example,  can  be  0  (for  READ),  1  for 
(WRITE),  or  2  (for  WRITE  with  EOT). 

When  input  or  output  is  required  from  a  file 
device,  we  must  make  that  device  a  current  I/O 
device: 
! 
!  ROUTINE  TO  MAKE  A  DEVICE  THE  CURRENT 

INPUT  DEVICE  [NEW  ROM  PET] 
I 

LDX  #FILE-NUMBER 

JSR  SFFC6 
I 

!  ROUTINE  TO  MAKE  A  DEVICE  THE  CURRENT 

OUTPUT  DEVICE  [NEW  ROM  PET] 
I 

LDX  #FILE-NUMBER 
JSR  SFFC9 

If,  for  example,  a  printer  is  attached  in  this 
manner,  then  the  output  routine  at  $FFD2  sends 
output  directly  to  the  printer  on  the  IEEE-488  bus; 
all  'LISTEN'  and  'UNLISTEN'  commands  are  in- 
cluded. When  the  cassette  is  attached  for  input  or 
output,  the  PET  performs  all  cassette  motor  control, 
data  buffering,  prompting  ("PRESS  PLAY  AND 
RECORD"),  and  logging  ("SEARCHING  FOR 
SAMPLE"). 

When  the  attached  device  is  no  longer  needed 
(or  temporarily  not  needed  —  I/O  can  be  mixed  just 
as  example  two  showed),  restore  the  default  devices 
in  this  manner: 

JSR  $FFCC 

The  file  device  is  now  detached,  and  the  file  can  be 

closed: 

! 

!  ROUTINE  TO  CLOSE  A  LOGICAL  FILE  [NEW  ROM 

PET] 

I 

LDA  #FILE-NUMBER 
JSR  $F2AE 

In  this  article,  we  have  seen  that  standard  PET 
I/O  in  machine  language  is  simple,  uniform,  and 
economical  of  user  program  space.  © 
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How  To  Get 
Started  In 
Machine  Code 


And  Not  Go  Crazy  With  A 
Routine  For  Two  Joysticlcs 

Elizabeth  Deal 

This  article  is  for  people  who  are  taking  their  first 
steps  in  machine  code.  The  ideas  are  illustrated  by  a 
relocatable  subroutine  for  two  joysticks  that  are 
attached  to  the  Pet  exactly  as  suggested  by  Harvey 
Herman  in  COMPUTE!,  vol.  1,  #4,  p.  89.  It  is  writ- 
ten for  a  new-ROM  Pet,  with  untested  modifications 
for  the  old-ROM  Pet, 

My  goal  for  the  joystick  routine  was  quick  inter- 
pretation of  joystick  positions  into  numeric  keypad 
equivalents  of  those  positions.  The  details  of  conver- 
sion have  been  described  by  Harvey  Herman.  Loca- 
tion 59471  {$E84F)  contains  255  ($FF)  when  joysticks 
haven't  moved  or  another  8-bit  number  when  they 
have.  Four  bits  belong  to  each  joystick.  A  Basic 
routine  that  examines  the  8-bit  number  and  converts 
it  to  a  numeric  keypad  equivalent  takes  a  long  time. 
The  process  is  instantaneous  in  machine  code.  I've 
added  a  feature  of  wait  option.  Some  games  require 
motion  to  occur  before  continuing  while  others  do 
not.  Instead  of  having  to  write  or  omit  an  equivalent 
Basic  statement  the  wait  option  is  entered  into  the 
program.  Finally,  I  wanted  this  routine  to  be 
relocatable  and  coexistent  with  other  machine  code 
routines  I  have. 

The  January  1980  issue  of  COMPUTE!  con- 
tained a  plea  from  Mr.  Schiller  to  make  assembly 
listings  more  accessible  to  users.  I  share  Mr. 
Schiller's  concern.  Note  that  the  three  different 
looking  programs  are  all  the  same.  The  disassembled 
listing  in  figure  1  begins  at  hex  location  $7000  (28672 
decimal).  The  double  letter  machine  code  sits  be- 
tween the  address  ($7000)  and  the  assembler  code 
(LDA  ©  $34).  The  code  on  the  first  line  consists  of 
A9  34.  Monitor  listing  in  figure  2  also  begins  with 
A9  34  and  so  do  the  DATA  lines  in  figure  3  where 
that  pair  of  machine  instructions  has  been  changed  to 
decimal  169  52. 

How  you  feed  your  Pet  is  up  to  you.  The 
quickest  and  most  error  prone  way  is  the  DATA 
lines.  This  method,  however,  facilitates  moving  code 
from  one  place  to  another.  Entry  via  the  Monitor  is 
the  easiest,  but  without  a  relocating  program  the 
code  can't  move.  Follow  the  excellent  instructions 
of  Charles  Brannon  in  his  KEYPRINT  routine 


(COMPUTE!,  Nov. -Dec.  1980)  to  enter  the  code  via 
the  monitor.  Save  69  bytes  (program  and  table    -i- 1). 

Where  to  put  the  code  is  also  up  to  you.  The 
listing  is  at  $7000.  The  code  does  not  have  to  be  at 
$7000.  You  may  put  it  in  the  second  ca.ssette  buffer 
(decimal  826  or  hex  $033A),  behind  your  Basic  pro- 
gram, at  the  top  of  your  Pet  or  any  other  reasonable 
place.  Watch  out  -  the  program  flags  the  change  in 
top  of  the  Pet  pointer  by  POKEing  894  with  1 .  This 
is  to  prevent  Pet  from  losing  its  memory  during  suc- 
cessive corrections  and  reruns.  Should  you  need  to 
make  a  correction,  reset  the  pointers  to  their  original 
value  and  POKE  894  with  any  non-one  value.  Final 
caution  —  because  of  the  way  I  implemented  relocat- 
ability  the  subroutine  must  be  entered  by  a  SYS  call. 
Independently  of  location  and  manner  of  entry  of  this 
code,  you  must  tell  Basic  where  the  code  is  located 
by  setting  variable  AD  properly.  My  Basic  program 
takes  care  of  it,  otherwise  you're  on  your  own. 

The  routine  ends  at  $7033.  Locations  $7034  to 
$7043  contain  a  lookup  table  of  key  numbers  corre- 
sponding to  joystick  motions.  This  table  is  referenced 
by  the  address  in  $11  and  $12.  Numeric  keypad 
equivalents  are  returned  to  Basic  in  locations  824  and 
825  ($0338  and  $0339,  at  the  tail  end  of  the  first 
cassette  buffer). 

The  logic  of  the  joystick  routine  will  not  tax 
your  intelligence,  thus  you  can  spend  all  of  h  on 
learning  some  simple  machine  code.  This  is  exacdy 
what  I  did  and  will  now  describe  some  of  my 
experiences. 

Machine  language  coding  is  rough  when  you 
jump  from  a  higher  level  language.  You  seem  to 
chase  your  own  tail  going  in  circles  for  need  of  an  in- 
struction that  will  do  what  you  want  it  to  do.  Little 
tools  I  took  for  granted  in  Basic,  like  addition  or 
handling  arrays  become  a  pain  when  they  have  to  be 
considered  with  the  same  level  of  seriousness  as  the 
payroll  program.  And  if  this  doesn't  send  you  to  the 
looney  bin,  the  counters  that  count  to  256  and  reset 
to  zero  when  you  least  expect  it  and  the  two  byte 
addresses  coexisting  with  one  byte  accumulator  will 
get  you  for  sure.  You  will  not  find  unconditional 
GOTO  in  the  repertoire,  you  will  not  find 
subscripted  variables  (arrays),  and  you'll  have  to 
learn  to  count  backwards  in  hex. . . 

The  fact  is  all  these  tools  are  in  the  language. 
You  have  to  find  them  and  improvise,  and  that's  the 
fun  part.  What  comes  out  is  a  different  matter. 
When  I  first  wrote  this  joystick  routine,  it  worked 
but  I  had  a  nasty  feeling  that  it  was  too  big  and  com- 
plicated for  such  an  undemanding  task. 

I  got  the  nerve  to  contact  Jim  Butterfield  and  it 
was  a  very  rewarding  experience.  Jim  helped  me 
come  to  grips  with  instructions.  He  pointed  out  the 
sloppy  code  and  gave  suggestions  for  making  it  bet- 
ter. He  also  gave  me  SUPERMON,  which  contains 
an  assembler,  disassembler  and  all  sorts  of  other 
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PET'  MACHINE  LANGUAGE  GUIDE 


MACHINI 
LANRUAGt 
GUIDl 


Contents  includf  seclions  on: 

•  Input  and  OLJtput  rtjutmei. 

•  I  ixed  point,  floating  point, 
find  Ascii  number  cnnvrrsion. 

•  CIncliS  and  tuners, 
•ituilt-in  driHinietic   tun<:tions. 

•  l^r  ogrdilirir  iiig  hinis  Hnd  Sligqei- 
tioni. 

^Maiiy  iampic  proyrams. 

Wtiile  supply  lasts: 

Guides  tor  Old  ROMS 

only  $5.00  inc  postage 

New  ROMS  order  below 


If  VOL!  are  interested  iri  or  are  already  into  machine  language 
programming  on  the  PET.  then  this  invaluable  guide    is  for 
you     More  than  30  of  the  PET's  built-in  routines  are  fully 
detailed  so  that  the  reader  can  immediately  put  them  lo  good 
use. 

Available  for  S6.95  *  .75  postage.  Michigan  residents  please 
include  4%  state  sales  tax.  VISA  and  Masterchargc  cards 
accepted  ■  give  card  number  and  expiration  date.  Quantity 
discounts  are  available. 


iM«*«::::i| 

liilliiill! 


ABACUS  SOFTWARE 

P.  0.  Box  7211 

Grand   Ranids,  Michigan 


49510 


connrnodore 

CANADA'S  Largest 
Commodore  Dealer 

We  stock  the  full  line  of 
PET  and  CBM  products  and  accessories. 

OFF  THE  SHELF  DELIVERY 

SOFTWARE  -  HARDWARE  -  SERVICE 

Best  Book  Selection  In  Town 

BEST  BOOK  SELECTION  IN  TOWN 

Dust  Covers:  Pet  Cover $11 .95 

Floppy  Cover 9.95 

PrinterCover(old) 9.95 

Printer  Cover  (new) 9.95 

Trade-in  Your  Old  PET  For 
The  Latests  Models 

HDU3E  dF  CamPUTERg  inc. 

368  EGLINTON  AVE    W    lai  Avenue  Rd  l 
TORONTO.  ONTARIO  MSN  1A2 

(416)482-4336 


IEEE-488  BUS 

SYSTEM  BUILDING  BLOCKS 

For  Commodore  PET/CBM  and  other  computers. 


TNW-2000 


TNW-1000  Serial  Interface:  $129 

1  c"j-i".fi  Lulp.,!  or::y 

TNW-2000    Serial  Interface:  $229 
TNW-232D  Dual  Serial  Interface:  $369 
TN  W-1  03       Telepfione  Modem:  $389 

/.    .-.      .:'      .■-.  '      :.:       .'..1       .■:■■'    .-.  J-^   [."I'AA 

^^^i^^^if  A  f  A    ^t    PTERM:  ■■•  ;  ^    ;   ^  ■   '- -il  tufns  youf  PET  mlo  ii  le'm,nai 
^IJH    I    VVnKt  .■..-'    TrjvV  ?0On.  TNW232U.  Of  TNW  103] 

SWAP:   Aiiow;,   s!J(,ige  dt  up  lo  B  programs  in  PET 

PLUS  Most  popular  compulers 
disks  priniefi;  t'lr 


memory  51  ance   Run  Ihom  in  any  order 
PAN;  A  sopfiislicateJ  eleclronic  rnyir  prograrti 
'.,:,,•  .vl'i  TNW  1031 

Write  or  call  lor  Intormatlon  today: 


TNW  Corporation 
3351  Hancock  Street 
San  Olego  CA  921t0 

(714)  225-1040 


SELECT  —  A  —  ROM 

For  the  Commodore  PET/CBM 

With  one  rotary  switch  select  1  to  B 
separate  nOMS  or  EPROMS,  with- 
out damaging  your  computer  boarcl 
or-'  nom  pins.  Now  you  can  use  Word- 
pro,  Toolkit,  Vislcalc,  Eproms  as 
371  6's  or  SB3S's  etc. 

Assembled  SBO  post  paid. 
Kit  S45.00  post  paid. 


A  switch  between  old  basic  2.0  and 
new  <4.D  basic  ROMS.  Now  you  can 
utilize  your  computer  with  new  and 
old  software.  (Write  for  details]. 

MR«J    7951    No.  4   Rd.,   Richmond,  B.C., 

Canada,  VBY  2T-4 

Telephone  C6D4]  273-3S51 
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Get  Fireworks  From 
¥  :  YourPET]^^ 


DUNGEON  OF  DEATH       CODE  NAME:  CIPHER 


DUNGEON  OF  DEATH  Battle  evil 
demons,  cast  magic  spells,  and  accumu- 
late grsat  wealth  as  you  search  for  the 
Holy  Grail.  You'll  have  to  descend  into 
the  Dungeon  of  Deatti  and  grope  througti 
the  suffocating  darkness.  If  you  survive, 
glory  and  treasure  are  yours.  For  the  PET 
8K.  Order  No.  0064P  $7.95. 


ARCADE  I 


TREK-X 

TREK-X  Command  the  Enterprise  as  you 

scour  the  quadrant  for  enemy  warsfiips. 
This  package  not  only  has  superb  graph- 
ics, but  also  includes  programming  for 
optional  sound  effects.  A  one-player 
game  for  the  PET  8K.  Order  No.  0032P 
$7.95. 


ARCADE  1  This  package  combines  an  ex- 
ciling  outdoor  sport  with  one  of 
America's  most  popular  indoor  sports: 

•  Kite  Fight—  It's  a  national  sport  in  India. 
After  you  and  a  friend  have  spent  several 
hours  maneuvering  your  kites  across  the 
screen  of  your  PET,  you'll  know  why! 

•  Pinball  — By  far  the  finest  use  of  the 
PET'S  exceptional  graphics  capabilities 
we've  ever  seen,  and  a  heck  of  a  lot  of  fun 
to  boot. 

Requires  an  3K  PET.  Order  No.  0074P 
$7.95. 


CODENAME:CIPHER 

Enjoy  that  same  feeling  of  intrigue  and 
discovery  with  the  Code  Name:  Cipher 
package.  Included  are; 

•  Memory  Game -Would  you  like  to 
match  your  memory  against  Hie  com- 
puter's? You  can  with  the  Ndemory  Game. 

•  Codemaster-One  player  types  in  a 
word,  phrase,  or  sentence,  and  the  PET 
translates  that  message  into  a  crypto- 
gram. The  other  player  must  break  the 
code  and  solve  the  cryptogram  in  the 
shortest  time  possible. 

•  Deceitlul  MIndmaster-This  isn't  your 
ordinary  Mastermind-type  game.  You 
must  guess  the  five  letters  in  the  hidden 
code  word. 

•  Code  Breaker— Cracking  tfiis  code 
won't  be  as  easy  as  cracking  walnuts. 
You'll  need  to  flex  your  mental  muscles 
to  win  this  game. 

If  you  want  a  mental  challenge,  then 
Code  Name:  Cipher  is  for  you.  For  the  8K 
PET.  Order  No.  0112P.  $7.95. 


Instant  Software 


*A  trademark  of  Commodore  Business  Machines 

PETERBOROUGH,  N.H.  03458 
603-924-7296 
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Captivate  Yourself. 


SANTA    PARAVIA    AND    FIUMACCIO 

Become  ttie  ruler  of  a  medieval  city-slate 


as  you  struggle  to  create  a  kingdom.  Up 
to  six  players  can  compete  to  see  wtio 
will  become  ttie  King  or  Queen  first.  Ttiis 
program  requires  a  PET  16K,  Order  No. 
0175P.$9.95. 


CHIMERA 


CHIMERA  If  you  thiink  ttie  legendary 
Chimera  was  tiard  to  handle,  wait  until 
you  try  ttie  Ctiimera  package.  Included 
are; 

•  Reflex- Round  and  round  ttie  little 
wtiite  ball  rolls.  Only  fast  reflexes  can 
guide  it  into  the  center  of  the  maze. 

•  Dragon -You'll  have  to  shoot  down 
those  pesky,  fire-breathing  dragons  witti 
your  cannon.  If  you  succeed  your  castle 
will  be  safe,  if  not  it  will  mean  a  call  to 
youf  fire  insurance  company.  For  one 
player. 

•  Dungeon  — A  very  punctual  guard 
comes  down  to  the  dungeon  every  day  to 
torture  you.  This  means  t  fiat  you  have  on- 
ly thirty  seconds  to  dig  your  way  under 
the  castle  to  freedom.  For  one  player. 

•  Dragon  Hunt -You  must  go  forth  and 
slay  a  fire-breathing  dragon.  The  only 
thing  that  will  protect  you  from  the 
flames  is  your  shield,  if  you  know  when  to 
use  it.  For  one  player. 

•  Dropoff -You  must  make  your  oppo- 
nents men  ■dropolf  the  board  by  mov- 
ing and  firing  your  own  men.  For  one  or 
two  players.  Order  No.  01 10P.  S9.95. 


PET  DEMO  I 

PET  DEMO  I  You  can  give  yourself,  your 
family,  and  your  friends  hours  of  fun  and 
excitement  with  this  gem  of  a  package, 
•Slot  Machine -You  won't  be  able  to 
resist  the  enticing  messages  from  this 
computerized  one-armed  bandit, 
•Chase-You  must  find  the  black  piece 
as  you  search  through  the  ever-changing 
maze. 

•  Flying  Pheasant -Try  to  shoot  the  fly- 
ing pheasant  on  the  wing, 

•Silling  Ducks  -  Try  to  get  your  archer  to 
shoot  as  many  ducks  as  possible  for  a 
high  score. 

■  Craps -It's  Snake  Eyes,  Little  Joe,  or 
Boxcars  as  you  roll  the  dice  and  try  to 
make  your  point, 

•Gran  Prix  2001 -Drivers  with  experi- 
ence ranging  from  novice  to  professional 
will  enjoy  this  multi-leveled  race  game, 

•  Fox  and  Hounds-It's  you  against  the 
computer  as  your  four  hounds  try  to  cap- 
ture the  computer's  fox. 

For  true  excitement,  you'll  need  a  PET 
8K.  Order  No.  0035P  $7.95. 


Santa  Paravia 
and  Fiumaccio 

The  most  captivating 
k.  and  engrossing  pro- 
1  gram  ever  made  for 
I      the  PET* 


It  Is  the  dawn  of  ttie  15thi  Century; 
you  rule  a  tiny  Italian  city-state.  Your 
goal:  The  Crown! 

Up  to  six  players  can  compete  as 
rulers  of  neighboring  cities.  You  con- 
trol the  grain  harvest,  feed  your  serfs, 
set  tax  rates,  dispense  justice  and  in- 
vest in  public  works. 

The  future  of  your  realm  will  de- 
pend on  your  decisions.  If  they  are 
wise,  your  city-slate  will  grow  and 
you  will  acquire  loftier  titles.  If  your 
rule  is  incompetent,  your  people  will 
starve  and  you  may  be  invaded  by 
your  neighbors. 

How  will  you  rule  your  kingdom? 
Will  you  be  an  enlightened  leader— or 
an  unscrupulous  despot?  Only  you 
can  answer  that  question — with  San- 
ta Paravia  and  Fiumaccio, 


TO  ORDER 


SEE  YOUR  LOCAL 
INSTANT  SOFTWARE 
DEALER 


OR 


/ 


^ 


ToU-Free 

1-800-258-5473 


Inslant  Software 


DOW  JONE$ 

DOW  JONES  Up  to  six  players  can  enjoy 
this  exciting  stock  market  game.  You  can 
buy  and  sell  stock  in  response  to  chang- 
ing market  conditions.  Get  a  taste  of 
what  playing  the  market  is  all  about.  Re- 
quires a  PET  with  8K.  Order  No.  0026P 
$7.95. 

We  Guarantee  It! 

^  ^  ^yo  Guarantee  ^Ho  % 

§     oi  H  i'K()<,KA\is -Mil  i;r  \RA\  ri  1!)  £; 

f[o  HI   yi'M  i[V  PkiiiM.i  IS.  IV  SOI  sis 

rtJMlM.MIIV   SAtlSI-lll)   VOU   MAY  ^ 

-^       KIIIKS    nil    PKOnRAM   WnillN   (lO  ^ 

^        IIWS.  A  (  RflDIT   OK   RlfLAt  I  MINT  g 

^       Wll.l.     Bl      WILIJSCLV     tilVIN     KOK  m 

■3       ANVHI.\SOV.  •?. 

ifmmmmimimmmmmm^ 

Prices  subject  lo  change  withoiit  notice. 
'A  trademark  of  Commodore  Business  Machines 

PETERBOROUGH,  N.H.  03458 
603-924-7296 


"•lllllf  tr 


150 


COMPUTEt 


April,  1981.  Issue  11. 


goodies.  That  helped  tremendously,  as  hand 
assembly  is  not  one  of  my  favorite  activities. 

Some  of  the  code  that  might  have  looked  like 
this: 

CPX  T  (compare  T  to  X-rcg.) 

BEQ  STP      (if  result  =  0,  goto  STP) 
JMP  PK        (if  not,  got  PK) 
STP: 

was  fixed  up  to  a  reasonable 

CPX  T 

BNEPK 

STP: 

while  avoiding  branching  around  branches  and  step- 
ping on  your  own  feet. 
STX  KYI 
JMP  END     (direct  or  indirect) 

was  changed  to; 
STX  KYI 
BPL  END 

as  an  appropriate  way  to  write  an  unconditional 
GOTO.  I  wanted  to  store  a  value  in  KYI  and  go  to 
END.  It's  unnecessary  to  use  a  JMP  instruction  in  a 
program  this  size  and  use  of  JMP  makes  it  harder  to 
move  the  code.  Indirect  jump,  while  helping  reJocat- 
ability,  is  an  overkill  in  a  minor  procedure.  Again 
the  solution  is  simple.  If  you  know  that  the  flag  at 
that  point  in  the  program  is,  for  instance,  always 
positive,  a  simple  "branch  if  plus"  improvises  the 
unconditional  GOTO.  You  may  want  to  read  Butter- 
field's  article  in  Nov. -Dec,  1980  COMPUTE!  which 
describes  addressing  modes  and  a  "reach  of 
instructions". 

These  examples  do  not  now  exist  in  the  pro- 
gram, as  they  have  been  superseded  by  better  code. 
But  they  illustrate  silly  trouble  one  can  get  in. 
Needless  to  say,  after  Jim  Buttcrfield  helped  me  the 
code  became  clearer  and  shorter. 

Now,  there  is  more  to  programming  than  just 
uncluttered,  short  code,  whether  the  code  is  in 
machine,  Basic,  Pascal,  or  any  other  language.  And 
this  was  the  most  important  bit  of  advice  I  got. 
Combine  a  program  and  its  tables  into  a  coherent 
structure.  Its  simplicity  should  leap  at  you.  And  sim- 
ple means  less  work,  and  perhaps  no  backward  coun- 
ting in  hex. . . 

I  will  illustrate  this  concept  with  a  simple  Basic  ex- 
ample. It  shows  how  a  little  bit  of  code  can  do  lots  of 
work.  First,  the  clumsy  way.  We  may  set  up  a  table 
of  10  values  from  Herman's  list  and  loop  through  the 
table  until  the  value  of  the  bit  pattern  on  the  user 
port  equals  tmc  of  the  values  in  the  array,  in  which 
case  the  loop  index  (J)  becomes  the  result.  Like  this: 
JS   =  value  of  4  bits 
PV(  ):  3  9  11  10  13  15  14  5  7  6 
FOR  J  =  0TO9 

IF  JS    =   PV(J)  then  Kl  =J:  get  out 
NEXT  J 

There  is  nothing  wrong  with  this  type  of  coding 
except  that  it  is  inefficient.  The  program  may  have  to 


loop  ten  times  for  each  joystick  before  finding  one 

matching  value.  A  much  neater  structure  is  the  one 

used  in  the  routine  shown  in  this  article.  Its  Basic 

equivalent  is: 

JS   =   value  of  4  bits 

KY(  ):xxxOx798xl3  2x65 

Kl   =  KY(JS) 

Note  the  absence  of  the  unnecessary  loop.  Note  the 
reduction  in  code.  We  now  have  a  table  of  sixteen 
values,  ten  of  which  are  the  numeric  ke\pad  values 
(0  to  9).  In  iny  program  x's  have  been  filled  with  10 
($0A).  Depending  on  the  value  of  the  four  bits  at  the 
user  port  the  program  addresses  that  po.siiion  in  the 
table  which  corresponds  to  the  port  value.  Thus  if 
the  four-bit  value  at  the  user  port  is  9  the  program, 
by  use  of  the  Y  register,  picks  up  the  9th  value  in  the 
table  (counting  from  zero)  which  in  this  case  is  1. 
This  kind  of  coding  is  in  the  disassembled  listing  at 
$7023-7027  and  $702E-7032. 

The  rest  of  the  code  has  to  do  with  housekeeping: 
testing  the  stop  key  at  $FFE1  and  shifting  bits 
around.  The  value  seen  at  the  user  port  is  saved  on 
the  stack  (line  $70 IF)  so  that  subsequent  shifting  and 
masking  will  not  destroy  the  value,  as  it  is  needed  in 
testing  both  joysticks.  It  is  brought  back  in  $7028 
and  reused. 

I  would  like  to  add  two  more  ideas  that  will  pre- 
vent you  from  going  crazy.  When  you  slart  coding 
leave  lots  of  room  between  logical  sections  of  your 
code  and  fill  the  gaps  with  $EA,  that  is,  for  no 
operation,  it  is  a  filler.  (The  less  you  know  the  more 
EAs  you  need.  Start  with  fifty).  As  you  discover 
mistakes  you  will  be  able  to  use  the  room  while  ex- 
panding code.  When  the  program  works,  eliminate 
EAs  to  create  a  compact  package  of  code.  Try  to  get 
an  assembler-disassembler.  It's  invaluable.  It  makes 
the  work  passible.  You  will  be  able  to  concentrate  on 
thinking  instead  of  hassling  with  hand  assembly. 
SUPERMON,  for  instance,  is  available  from  Pet 
Program  Exchange,  P.O.  Box  561,  Montgomeryvillc, 
Pa.  18936.  (Editor's  Note:   Price  is  SJ.OOJor  tape  and 
$  J.  00  for  program.) 

If  your  sanity  is  still  intact  after  a  couple  dozen 
lines  of  code  you'll  have  a  good  laugh  as  you  come  to 
grips  with  that  very  strange,  but  useful,  language  of 
your  Pet. 

Changes  for  old-ROM  Pets: 

1.  In  BASIC  program; 

replace  PEEKs  and  POKEs  to  locations  52  and  53 

by  134  and  135. 

first  DATA  line  has  two  17-s  and  one  18, 

Replace  17  by  8.  Replace  18  by  <i. 

third  DATA  line  has  two  17-s.  Replace  by  B. 

2.  In  the  ASSEMBLY  listing';  replace  Sll  by  SOS  in 
four  places  and  replace  SI 2  by  $09  in  one  place. 

3.  In  the  MONITOR  listing:  same  thing  as  in  the 
assembler. 
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E* 


700U 
7002 
7003 
7005 
7007 
7009 
700E 
700D 

7010 

7013 
7016 
7019 
70  IB 
70  in 
70  IF 
7020 
7022 
7023 
7025 
7023 
70i.'9 
702H 
7026 
702C 
702D 
702E 
7030 
7033 


F'C 
^34E 

h9 
13 

e5 


IRQ   SR 
7E11  30 


HI 


XR 
5E 


■t'R  SF' 

34  F0 


34 


11 
85  11 
90  02 


Eb 
h9 

sn 


12 

00 

43 


20  El 
RD  4F 
RE  37 
F0  04 


ES 
FF 

E3 
03 


FF 
Fl 

29  0F 


c.y 

F0 

43 

29 

hS 

El  11 

3Ii  oS  03 

63 

4fl 

4H 

4fl 

4h 

hS 

El    11 

3D  39  03 

60 


LIiH 
CLC 
HDC 

STFl 
BCC 
INC 
LIiH 
STh 
JSR 
Llifl 

BEQ 
CMP 
BEQ 
PHh 
hNIi 
thv 

LIIH 

STH 
PLh 
L3R 
L3R 
LSR 
LSF: 
ThV 
LDR 
STfl 
RTS 


#*34 

*U 
*11 
t700E 
*12 

#*00 

*E343 
*FFE1 
$ES4F 
$0337 
$70  IF 
#*FF 

$7010 

#*0F 

t;*iD..v 

$0333 


(*11> 

$0339 


.1  T 


7034  0H  0fl  0H  00  0H  07  09  03 
703C  0H  01  03  02  0H  04  0t'  05 


Figure  1 


7000  Fl9  34  13  65  11  35  11  90 
7003  02  E6  12  H9  00  SB  43  E3 
7010  20  El  FF  HD  4F  E3  HE  37 
03  F0  04  C9  FF  F0  Fl  43 
29  0F  hS  El  11  sn  33  03 
63  4fl  4fl  4h  4h  hS  El  11 
3n  39  03  60  0H  0H  0H  00 
7038  0H  07  09  03  0fl  01  03  02 
7040  0H  04  06  05  20  20  20  20 


70 1 3 
7020 

7023 
7030 


Fieii 


giirc 


SUBROUTINE  FOR  TWO  JOYSTICKS 
ATTACHED  AS  IN  H.HERMAN'S 
ARTICLE  -  COMPUTE  V.1,#4,P.89 

BY  ELIZABETH  DEAL 

FOR  LOADING  MACHINE  CODE  INTO 

SECOND  TAPE  BUFFER  REMOVE 

■REM'  FROM  LINE  250 
TO  PUT  CODE  AT  TOP  OF  PET 

USE  LINES  260-300 
SEE  ARTICLE  FOR  CHANGES  TO 

OLD  ROM  PETS 


100  REM- 

110  REM 

120  REM 

130  REM 

140  REM 

150  REM 

160  REM 

170  REM 

180  REM 

190  REM 

200  REM 

210  REM 

220  REM 

230  REM 

240  REM • 

250  :REM  SP=67 :AD=826 :FORI=ADTOAD+SP: 
-.READV :  POKEI ,  V :  NEXT :  G0T05  0  0  : 
-,  <T0  POKE823,0 
IFPEEK(894)=1GOTO300 
SP=67:AD=PEEK(52)+256*PEEK{53)-SP 
FOR I=ADTOAD+SP: READV: POKE I, V: NEXT 
AH%=AD/256:AL=AD-256*AH%:POKE52,AL: 

-.POKE53  ,  AH%  :  POKE894  , 1  :CLR 
AD=PEEK(52)+256*PEEK(53) 

DATA  169,52,24,101.17-133,17,144,2, 

-,230,18,169,0,141.67,232 
DATA  32,225,255,173,79,232,17  4,55,3, 

-.240,4,201,255,240,241,72 
DATA  41,15,168,177,17,141,56,3,104, 

-.74,74,74,74,168,177,17 
DATA  141,57,3,96,10,10,10,0,10,7,9, 

-.8,10,1,3,2,10,4,6,5 

REM 

REM  POKE823,W 

REM    W=0   NO  WAIT  FOR  JS  MOTION 

REM    W<>0  WAIT  UNTIL  MOVED 

REM  GET  KEYPAD  EQUIVALENTS  OF  JOY- 

REM  STICK  MOTION  FROM  824  AND  825 


260 

270 
280 
290 

300 
310 
320 

330 

340 

350 

360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 


REM  0=BUTTON 
REM  3=RIGHT-DN 
REM  6=RIGHT 
REM  9=RIGHT-UP 
REM 


1=LEFT-DN   2=DN 
4=LEFT      5=N0NE 
7=LEFT-UP   8=UP 


POKE823,0 

SYS(AD) :PRINTPEEK(824) ,PEEK(825) 
-.GOTO510 


I'd  like  lo  llumk  Jim  Buttcrficld  for  lu-lping  nic  lake  [Ik-  plunge 
into  the  iiiiuliiiie  code. .  .for  tin:  SUPl-lRMON. .  .lots  ol' 
patience. ..  :iiKl  iiii  intredible  abillly  to  share  his  kniiwledHe. 


information  Utility 


USE  YOUR  PET  AS  A  TERMINALI 

CBH    8010    modem  539  5.00 

SOURCE  Hook-up  siao.oo 

IEEE    to    IIEES    or    PET)    cable    S    50.00 
nH[.TNE    SoFtvare       S    3S.QQ 


TOTAL    PACKAGE 


5479.00 


PETTED  micro  systsmi 

P   O  Bo«  JlSbl 

4265  W   Loomis  Road 

MILWAUKEE.  WISC0r4SiN  S322I 

<414)  282-4181 
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Machine  Language: 

The  Wonderful 
Wedge 

Jim  Butterfield 

Adding  new  commands  to  Basic  seems  an  impossible 
task  at  first  glance.  The  Basic  interpreter  is  frozen 
forever  in  ROM  chips,  and  unless  you're  the  adven- 
turous type  who  can  program  your  own  EPROM 
chips,  it  seems  that  there's  no  way  in. 

It  can  be  done.  A  small  but  important  part  of 
the  Basic  interpreter  is  located  in  RAM  memory.  It's 
written  there  during  system  initialization  and  is 
available  for  you  to  change. 

The  subroutine  is  called  CHRGET  (Character 
Get),  and  all  6302  Microsoft  Basic  implementations 
use  it.  Every  time  the  Basic  interpreter  wants  to  get  a 
character  from  the  Basic  statement  it  is  executing,  it 
calls  CHRGET. 

Here's  where  you  can  find  subroutine 
CHRGET  in  some  6502  systems: 

KIM  -  CO  to  D7  hexadecimal 

SYM  -  CC  to  E3 

AIM  -  BF  to  D6 

OSI  -  BC  to  D3 

Apple  -  Bl  to  C8 

Early  PET  -  C2  to  D9 

PET/CBM  -  70  to  87 

Our  description  here  will  refer  to  the  PET/CBM  ver- 
sion, Upgrade  and  subsequent  ROMs. 

How  It  works 

Let's  look  at  the  CHRGET  subroutine  in  detail. 
0070  E6  77    CHRGET    INC  POINTER 

0072  DO  02  BNE  CHRGOT  ;skip  next  instruction 

0074  E6  78  INC  POINTER  +  1 

Locations  77  and  78  contain  the  address  of  the  last 
Basic  character  obtained.  The  above  coding  bumps 
the  pointer  to  the  next  address,  adjusting  the  high 
order  address  if  necessary. 
0076  AD  XX  XX  CHRGOT  LDA  xxxx  variable  address 

The  address  indicated  with  xxxx  above  normally 
points  at  your  Basic  program  or  at  a  direct  Basic 
statement  you  have  typed  in.  Note  that  the  address 
itself  has  been  modified  by  CHRGET,  above. 

0079  C9  3A  CMP  #';  ;ascii  colon  or  higher? 

007B  BO  OA  BCS  EXIT  ;yes,  exit  subroutine 

The  above  coding  tests  two  things.  If  the  new 
character  is  a  colon,  meaning  end  of  Basic  statement, 
we  will  exit  with  the  Z  flag  set  to  one.  If  the  new 
character  is  higher  than  ASCII  9  (hex  39),  we  will 
exit  with  the  Carry  flag  set  to  one.  The  meaning  of 
these  flags  will  be  discussed  in  a  moment. 

007D  C9  20  CMP  #'  ;is  it  a  space? 

007F  FO  EF  BEQ  CHRGET 


We  know  that  Basic  ignores  spaces;  this  is  where  it 
happens.  If  we  find  a  space,  we  go  back  and  get 
another  character. 


0081  38 

SEC 

0082  E9  30 

SBC  #J30 

0084  38 

SEC 

0085  E9  DO 

SBC  HDO 

This  seems  to  be  a  curious  bit  of  coding:  we  subtract 
256  from  the  A  register,  in  two  steps,  which  leaves  it 
with  hs  original  value!  The  point  is  this:  if  the  A 
register  contains  a  value  less  than  ASCII  zero  (30 
hex),  the  Carry  flag  will  be  set  to  one;  otherwise,  it 
will  be  cleared  to  zero.  The  Z  flag,  too,  will  be  af- 
fected: it  will  be  set  if  we  have  obtained  a  binary 
zero. 

0087  60  RTS 

What  the  flags  mean 

The  flags  are  often  checked  by  the  calling  routines. 
The  Z  flag  will  be  set  on  if  we  have  found  an  ASCII 
colon  (end  of  statement)  or  a  binary  zero  (end  of 
Basic  line). 

The  Carry  flag  will  be  cleared  to  off  if  the 
character  is  an  ASCII  numeric,  zero  to  nine  (30  to 
39  hex);  otherwise  it  will  be  set  on. 

How  the  subroutine  Is  called 

CHRGET  is  called  many  times  during  the  inter- 
pretation of  a  Basic  program  or  a  direct  statement.  It 
normally  obtains  data  from  the  active  program;  but 
it  is  also  used  to  obtain  information  from  DATA 
statements  or  keyboard  input  during  READ  or  IN- 
PUT activities.  In  such  cases,  the  pointer  at  77  and 
78  is  swapped  out  temporarily. 

The  Basic  interpreter  also  frequendy  calls 
CHRGOT  (address  0076)  to  re-obtain  and  check  a 
previously  obtained  character. 

From  time  to  time,  the  pointer  at  77  and  78  is 
used  as  an  indirect  address  by  the  interpreter;  when 
we  start  tampering  with  the  coding  of  the  subroutine, 
we  must  be  sure  to  leave  the  pointer  intact  in  its 
normal  place. 

Finally,  there  is  a  rare  call  that  is  made  to  the 
subroutine  at  address  7D  (Compare  to  space);  it 
doesn't  happen  often,  but  we  must  watch  for  it. 

Keep  in  mind  that  the  subroutine  does  not  affect 
the  X  or  Y  registers. 

Wedging  It  In 

To  fit  in  the  extra  features,  we  must  "patch"  the 
CHRGET  program  and  connect  it  to  our  own  code. 
The  patch  will  destroy  some  of  the  existing  code,  of 
course,  and  we  must  carefully  replace  it. 

There  are  two  places  we  can  insert  the  patch:  at 
the  beginning  of  CHRGET,  or  a  little  distance  past 
CHRGOT.  The  first  location  will  go  into  action  only 
when  a  new  character  is  called  up  by  the  interpreter. 
The  second  location  would  be  invoked  more  often, 
since  CHRGOT  is  called  to  recheck  a  previously 
obtained  character. 
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Let's  use  the  first  location;  and  let's  put  in  a 
simple  do-nothing  wedge  for  starters.  Call  up  the 
Machine  Language  Monitor  and  set  up  the  following 
memory  locations  as  shown: 

027A:  E6     77    DO    02    E6    78    4C 

0282:  76     00     xx     xx     xx     xx     xx 

The  first  six  locations  exactly  match  the  coding  at 
CHRGET.  Now  we'll  put  in  the  patch  with: 

0070:  4C    7A    02    02    E6    78    AD    xx 

Leave  the  Machine  Language  Monitor  and  play  with 
Basic  for  a  moment.  Everything  still  works.  It  looks 
like  we  have  found  a  way  to  penetrate  Basic . . ,  but 
we  haven't  done  anything  yet. 

A  tiny  example 

Let's  write  a  very  small  wedge  to  recognize  an  "@" 
sign  and  break  to  the  monitor  if  it  is  seen.  Not  much 
in  the  way  of  power,  but  it  will  show  how  the  tech- 
nique is  used.  We'll  continue  to  use  the  patch  at 
0070. 

To  get  the  character  we  plan  to  analyze,  we'll 
have  to  use  indirect,  indexed  addressing.  The  pointer 
is  of  course  at  77  and  78,  and  we  must  set  the  Y 
register  to  zero.  Since  we  must  not  affect  the  Y 
register,  we  must  first  save  its  contents,  and  restore 
them  before  we  finish. 

So  our  coding  will  follow  the  following  pattern: 
STY  WORK,  to  save  Y;  LDY  #0,  LDA 
(POINTER),  Y  to  get  the  character;  LDY  WORK, 
to  restore  Y;  CMP  #'@,  to  check  for  the  @ 
character  in  A;  BEQ.  BREAK  if  we  find  it;  andJMP 
CHRGOT  to  return  if  not.  BREAK  will  have  the 
BRK  instruction  to  go  to  the  Monitor.  Let's  do  it. 
027A:  E6    77    DO    02    E6    78    8C    AG 

0282:  02    AO    00    Bl     77    AC   AO    02 

028A:  C9    40    FO    03    4C    76    00     00 

We  have  arbitrarily  picked  address  02A0  as  our  Y 
Save  location.  Now  the  patch  to  implement  the 
wedge: 

0070:  4C    7A    02     xx     xx     xx    AD    xx 

Return  to  Basic.  Try  statements  which  do  not 
contain  the  @  sign,  and  others  which  do. 

Final  remarks 

You're  ready  to  try  your  hand  at  more  ambitious 
wedge  inserts.  Be  careful;  remember  to  save  X  and 
Y  if  you  use  them,  and  restore  them  later.  Keep  in 
mind  that  the  larger  your  wedge  program,  the  slower 
Basic  will  run.  Look  for  quick  tests:  for  example, 
many  wedge  programs  will  exit  instantly  unless  the 
statement  was  input  as  a  Direct  command. .  .this  can 
save  a  lot  of  time  on  a  running  program. 

Watch  that  you  don't  conflict  with  other  wedge 
programs,  like  Trace,  Toolkit,  or  the  DOS  wedge 
program.  It  takes  a  lot  of  careful  coding;  but  the 
results  can  be  dramatic.  © 
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The  Single- 
Board  6502 

Eric  Rehnke 

The  6500  Family- 
Just  where  Is  It  going? 

Six  years  ago  a  star  was  born.  The  6500  family  was 
the  product  of  a  chasm  between  some  Motorola 
design  engineers  and  their  management.  They  broke 
away  and  joined  MOS  Technology,  a  calculator 
manufacturer,  to  help  produce  one  of  the  most 
revolutionary  pieces  of  silicon  to  ever  roll  off  a 
drawing  board.  The  main  idea  was  to  simplify  a  chip 
design  as  much  as  possible  by  removing  everything 
but  the  bare  necessities.  This  led  to  a  chip  which  was 
much  smaller  than  its  contemporaries  and  was  in 
turn  much  easier  to  produce.  Since  chip  yields  were 
high,  the  end  price  could  be  much  lower  than  the 
competition.  The  6502  was  going  for  $25  when  the 
6800  had  to  sell  for  around  ten  times  that  much. 
Combine  that  low  price  with  an  elegant  architecture 
and  a  chip  which  was  both  easy  to  learn  and  use  and 
what  did  you  get?  A  sure  winner,  that's  what. 

And  if  all  that  weren't  enough,  the  factory  was 
selling  direct  to  individuals  in  single  quantities.  This 
alone  was  completely  unheard  of  at  the  time.  But, 
since  MOS  Technology  management  had  to  play  a 
game  of  catch  up  to  assure  themselves  of  an  adequate 
number  of  new  design  ins,  it  was  a  shrewd  and  well 
calculated  move.  It  sealed  the  fate  of  the  6500  family. 
It  would  succeed.  But  MOS  Technology  was  deter-  ■ 
mined  not  to  give  their  competition  any  breathing 
room. 

At  a  time  when  most  of  the  industry  were  selling 
evaluation  kits  to  help  folks  become  familiarized  with 
their  devices,  MOS  Technology  brought  out  the 
KIM-1,  a  system  with  features  that  were  unheard  of. 
A  scanning  hex  keyboard  and  display,  a  built  in 
audio-cassette  and  terminal  interface.  All  for 
$245 . . .  and  it  was  assembled  and  burned  in  at  the 
factory  to  boot!  The  marketplace  LOVED  it!  Now 
we  had  an  easy  way  to  evaluate  the  6502  without 
going  through  the  system  design  phases  on  our  own. 

As  an  aside,  shortly  before  the  KIM-1  came  out, 
I  had  designed  a  system  which  would  let  me  evaluate 
the  6502  chip.  I  designed  a  hex  keyboard  and  display 
that  would  allow  me  to  enter  and  examine  data  in 
memory  as  well  as  start  a  program  running.  Since  I 


knew  nothing  about  software  at  the  time,  the 
system  was  designed  using  TTL  gates  and  counters, 
stuff  I  was  familiar  with  at  that  time.  My  design 
would  have  taken  AT  LEAST  50  TTL  chips  to  imple- 
ment. And  there  were  no  means  of  saving  data  to  an 
audio  cassette  or  communicating  with  a  terminal. 
Well,  you  can  imagine  how  I  felt  when  I  first  saw  a 
KIM-1  with  all  the  stuff  I  wanted  plus  features  I 
didn't  even  realize  I  needed.  All  assembled,  tested 
and  at  a  price  I  couldn't  pass  up.  As  I  look  back,  I 
can't  remember  ever  making  a  better  investment. 

The  design  cleverness  of  the  KIM-1  only 
became  apparent  when  users  started  doing  the  most 
amazing  things  with  the  system.  The  most 
memorable  early  contributions  were  those  of  Jim 
Butterfield  from  Toronto,  Canada.  I  can  still 
remember  my  fascination  with  his  realtime 
moonlander  program.  I  just  couldn't  believe  the 
KIM-1  was  performing  these  feats  of  "magic". 

From  the  early  days  it  became  increasingly  ap- 
parent that  6502  users  were  the  elite  of  the  hobby 
world.  No  other  computer  users  were  so  creative  and 
so  willing  to  share  their  discoveries.  Although  Jim 
Butterfield  deserves  a  lion's  share  of  the  credit  for 
helping  the  KIM-1  become  so  popular,  it  was  Rick 
Simpson,  then  Product  Manager  of  the  KIM-1  line, 
who  really  got  things  rolling  by  getting  a  few  of  the 
early  KIM-1  users  together.  Rick  thought  up  the 
idea  for  a  KIM-1  user  group  newsletter  and  helped 
me  get  the  original  KIM-1  user  notes  started. 

The  6500  family  was  proving  very  popular  in 
real  time  systems  such  as  video  graphics  machines 
because  of  its  high  throughput  capability.  It  was  one 
of  the  faster  8-bit  chips  and  also  very  cost  effective  to 
design  in  because  of  the  low  number  of  support  chips 
that  were  necesary  to  get  a  system  together.  This 
made  it  attractive  for  small  dedicated  systems  use.  Its 
elegant  architecture  and  instruction  set  made  it  a 
programmer's  dream.  Since  the  influence  of  the  DEC 
PDP-ll  was  so  obvious,  even  down  to  some  of  the 
assembler  mnemonics,  people  who  were  familiar  with 
that  popular  mini  could  easily  migrate  downward  to 
an  8-bit  system  and  not  have  to  start  from  scratch  on 
the  learning  curve. 

A  short  while  after  the  6500  family  was  in- 
troduced, thought  was  given  to  what  should  follow. 
Design  specification  work  began  on  what  was  to  be 
called  the  6516  Psuedo-IG  bit  cpu.  This  processor 
had  a  rather  unique  design  feature  that  gave  the  chip 
a  dual  personality!  A  single  bit  in  the  status  register 
could  be  set  to  change  the  cpu  from  one  that  looked 
exactly  like  the  6502  to  a  psuedo-16  bit  device  with 
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advanced  instructions  and  even  greater  capability 
than  the  6502. 

But,  it  just  wasn't  in  the  cards  for  this  advanced 
chip  to  ever  become  a  reality.  There  was  some  talk  of 
Synertek  doing  the  chip,  but,  that  never  panned  out 
either. 

At  this  point  in  time,  I  don't  see  any  real 
possibility  of  there  being  an  expanded  psuedo  (or 
real)  16  bit  cpu  based  on  the  6502.  Two  years  ago, 
such  a  chip  would  have  been  a  hit.  Today,  it  would 
be  a  disaster.  Sorry  bunky. 

However,  the  6500  family  hasn't  stopped 
growing.  It  just  isn't  growing  in  the  same  direction 
as  some  of  the  other  semiconductor  manufacturers' 
products.  A  lot  of  the  development  of  the  6500  family 
of  devices  is  being  made  in  the  area  of  single-chip 
microcomputer  devices.  These  "computers-on-a- 
chip"  will  be  increasingly  important  in  the  80's  as 
peripheral  processors  for  the  larger  16  bit  cpu's.  A 
system  with  3  or  4  of  the  16  bitters  could  conceivably 
have  up  to  30  or  40  of  the  single-chippers  handling 
the  more  mundane  system  functions. 

Admittedly,  the  thought  of  single-chippers  pro- 
bably isn't  as  glamorous  as  some  of  the  new 
16-bitters  (such  as  the  68000),  but,  if  you  have  a 
practical  use  for  small  dedicated  systems  around  your 
home  or  lab,  these  small  "all-in-one"  devices  will 
really  fill  the  bill.  Rockwell  is  planning  to  come  out 


SEAWELL  PROMMER  II  - 
There's  Nothing  Like  It! 


'  Two  independent  blocks  oi  4  EPROM  sockets 
'  KIM,  SYM  or  AIM  programming  firmware 

*  Programs  I,  2  or  4K  S-Volt  EPROMS:  TMS2503,  2516,  2532  and 
2758,  2716,  2732 

*  Read-Only/Deselected/Read-Program  for  each  socket 

*  Program-protect  toggle  switch  for  whole  board 
'  Provision  for  remoting  4  sockets 

'  On-board  generation  of  programming  voltage. 
The  Seawell  PROMMER  11  is  a  general  purpose  EPHOM  tool 
desianed  for  use  in  a  development/production  environment.  Con 
nects  to  a  KIM,  SYM  or  AIM  with  a  Seawell  LITTLE  BUFFERED 
MOTHER  motherboard,  or  to  a  SEA-1  single-board  computer. 
The  PROMMER  II  is  all  you  need  to  read,  program  and  execute 
1.  2or4K  5- Volt  EPROMs. 


with  single-chip  devices  that  can  talk  to  off  chip 
EPROMS  so  you  can  easily  develop  your  own  pro- 
grams and  not  have  to  buy  a  thousand  of  the  little 
buggers  just  to  automate  your  home  energy  manage- 
ment system,  for  example.  And  since  the  RAM,  and 
I/O  are  on  one  chip  (along  with  the  cpu),  the  system 
design  turns  out  to  be  a  lot  simpler. 

And  I've  just  heard  a  rumor  that  MOS 
Technology  has  announced  a  new  chip  called  the 
6508.  Supposedly  it  has  some  on-board  RAM  and 
one  8-bit  I/O  port.  But,  I  won't  know  for  sure  until 
the  data  sheet  arrives.  Now,  if  the  full  16-bit  address 
bus  is  present  on  the  6508,  its  eight  bit  I/O  port 
could  be  used  as  a  bank  select  for  those  applications 
requiring  more  memory  than  the  normal  64K.  Of 
course,  it  would  be  most  useful  at  the  lower  end  of 
the  applications  spectrum  where  the  6508  and  an 
EPROM  could  form  a  very  low-cost  system. 

So  don't  despair,  all's  not  lost.  The  6500  will 
live  on. 

6502  Word  Processor  (?) 

For  quite  some  time  I  have  wanted  a  word  processor 
for  my  HDE  expanded  KIM  system.  Now  the  text 
editor  that  comes  with  the  Hudson  Digital  Elec- 
tronics disk  system  is  probably  the  best  there  is  for 
editing  assembler  source  files.  But,  it  has  some 
limitations  which  make  it  a  bit  awkward  when 


The  PROMMER  11  allows  you  to  put  as  little  as  IK  or  as  much 
as  32K  of  EPROM  on  the  bus.  You  never  have  to  give  up  address 
space  to  empty  sockets.  Each  socket  can  be  enabled  to  READ  on- 
ly, BEAD  and  PROGRAM,  or  can  be  DESELECTED  entirely. 
Simply  moving  a  shunt  sets  one  block  of  4  sockets  to  I,  2,  or  4K. 
The  other  block  can  be  set  independently. 

Addresses  are  selected  by  piano-type  switches  on  the  top 
edge  of  the  board.  The  whole  board  can  be  program-protected 
by  a  toggle  switch  on  the  top  right  corner  of  the  board.  A 
separate  one-page  ROM  containing  relocatable  firmware  for  KIM, 
SYM  or  AIM  is  provided  which  can  be  set  to  any  page  in  memory 
in  either  of  two  banks  or  deselected  entirely.  A  satellite  board 
with  lour  sockets  and  program-protect  switch  will  be  available 
soon. 

PROMMER  II  EPHOM  PaOGfiAMl^En  -  $299 

OTHER  SEAWELL  PRODUCTS: 

SEA-1 SINGLE  BOARD  COMPUTER $495 

SEA-16 16K  RAM  BOARD $250 

SSA-FDC8 tXJUBLE  DENSITlf  2-SIDED  DISK  CONTROLLER  , . , 

$325 

SEA-DEBUG HARDV/ARE  BREAKPOINTS ANI> TRIGGERS  

$310 

SEAPROMMER  II EPROM  PROGRAMMER  $299 

SEA. PHOTO COMPLETELY  DECODED  PfiOTOTlfPING  BOARD  . 

,. $  99 

SEA-CMOS    8K  CMOS  RAM,  16K  EPHOM,  DAY/DATE  CLOCK  . . 

- $475 

SEA-PIOB 4  FULLY-BUFFERED  6S22S $260 

SEAISDC 8  SERIAL  PORTS  WITH  LOCAL  PROCESSOR  & 

DUALPORTRAM , $S9S 

SEA  LBM LITTLE  BUFFERED  MOTHER  FOR  KIM,  SYM,  AIM, 

SEA-1  $199 

SEA-MOTHERS 4-SLOT  MOTHERBOARD $50.00 

iO-SLOT  MOTHERBOARD $125 

ALL  PRODUCTS  ASSEMBLED.  ADDITIONAL  CONFIGURATIONS 

NO  KITS  MASTERCHARGEA'ISA  ACCEPTED 
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handling  articles  or  doing  letter  writing.  Fortunately, 
another  HDE  system  user,  Chuck  Kingston,  also  felt 
the  need  to  have  a  processing  capability  and  he  went 
ahead  and  wrote  one. 

His  word  processor  is  actually  in  two  parts  — 
the  input  editor  and  the  output  formatter.  The  editor 
uses  line  numbers  (which  makes  the  files  readable 
with  the  HDE  editor)  but  the  lines  in  the  editor  file 
don't  necessarily  correspond  to  the  output  of  the  text 
formatter.  The  column  width  set  command  (which 
can  either  be  imbedded  in  the  text  file  or  set  up  upon 
entry  to  the  text  formatter)  determines  the  printing 
buffer  length.  Words  are  pulled  from  the  input  file 
and  stuffed  into  this  printing  buffer  until  it's  filed  or 
a  new  line  command  has  been  encountered  in  which 
cases,  the  printing  buffer  will  be  dumped  to  the 
printer.  So  the  line  numbers  are  essentially  ignored 
when  the  text  is  output  to  the  printer. 

The  editor  includes  commands  for  auto  line 
numbering,  block  moves,  string  searching  and 
replacing,  tabbing  and  so  forth.  The  text  formatter 
allows  margins  and  column  size  to  be  set,  files  to  be 
chained  in  from  disk,  page  numbers  to  be  added, 
and  includes  lots  of  other  features  too  numerous  to 
mention. 

I  think  that  the  main  feature  of  this  system 
which  makes  it  more  than  just  another  text  editor  is 
the  way  multiple  lines  can  be  inserted  anywhere  in 
the  file,  even  between  words  on  the  same  line.  Nor- 
mal text  editors  will  not  let  you  insert  more  text  on 
one  line  than  the  difference  between  the  amount  of 
text  already  contained  on  that  line  and  the  length  of 
the  line  buffer.  To  insert  any  more  you'd  have  to 
delete  some  of  the  text  already  there.  Chuck 
Kingston's  word  processing  system  automatically 
saves  any  text  overrun  to  new  lines  and  lets  you 
insert  text  to  your  heart's  content  —  up  to  the  limits 
of  memory,  of  course. 

This  software  has  added  a  new  dimension  of 
usability  to  my  computer  and  I  can  see  it  being  used 
a  lot  in  my  line  of  work.  Now  I'm  going  to  have  to 
figure  a  way  to  get  my  system  out  to  the  patio  so  I 
can  work  in  the  sunshine. 

If  you've  been  using  the  HDE  text  editor,  you'll 
have  no  problem  learning  this  word  processor.  I 
haven't  tried  to  teach  my  wife  how  to  use  this  soft- 
ware yet  so  I  can't  say  how  long  it  would  take  to 
teach  someone  who  is  not  a  constant  computer  user. 

At  this  time,  the  system  is  available  for  KIM 
systems  with  the  5"  HDE  disk  system.  The  price  of 
$75  (NY  residents  must  add  appropriate  tax)  includes 
the  program  object  code  AND  the  manual  on  disk. 
That's  right,  the  manual  is  included  on  the  disk  as  a 
number  of  text  files.  Besides  being  less  expensive  to 
produce,  it  has  the  advantage  of  providing  examples 
of  about  every  command  in  the  system  for  your  in- 
spection. Versions  for  the  8"  HDE  (KIM  and  SYM) 
and  5"  HDE  SYM  systems  should  be  available  for 


the  second  quarter  of  1981.  AIM  disk  versions  and 
cassette  versions  for  the  KIM,  SYM,  and  AIM 
machines  are  planned  for  sometime  in  1981. 

If  you  do  any  writing  at  all,  even  just  personal 
letters,  you'll  want  a  copy  of  this  text  editing  soft- 
ware for  your  HDE  disk  system. 

The  text  editing  system  is  available  from  Charles 
Kingston,  6  Surrey  Close,  White  Plains,  NY  10607, 


The  reason  for  the  question  mark  in  the  title  of  this 
article?  Well,  when  I  started  to  write  it,  I  had 
wondered  about  what  the  difference  was  between  a 
word  processor  and  a  text  editor.  I  tried  to  figure  out 
in  my  mind  just  what  this  particular  system  was  and 
what  it  could  be  honestly  called.  After  about  two 
days  of  thought  on  the  subject,  I've  decided  that  I 
don't  really  know  the  difference  and  it  may  not  really 
matter  anyway  since  everyone  will  have  their  own 
opinion.  Since  I  can  manipulate  and  insert  text  fairly 
comfortable  with  this  particular  editing  software,  I 
think  it  can  be  referred  to  as  a  word  processor.  If  it 
were  clumsy  to  operate  I  might  call  it  a  lousy  text 
editor.  So  you  decide, . , 

IVHA  T  IS  THE  DIFFERENCE  BETWEEN  A  WORD 
PROCESSOR  AND  A  TEXT  EDITOR????????? 


PROGRESSIVE  COMPUTER  SOFTWARE,  INC. 

405  Corbin  Rd.,  York,  Pa,  17403 
(717)845-4954 

Invites  You  To 

STEP  INTO  THE  WORLD 

OF  MACHINE  LANGUAGE 

PROGRAMMING 

with 

TEMA2 

The  most  powerful  machine  lanf;ujj;L'  dcbuKsing 
tool  ever  developt-d  for  the  API'LE  II.  Debug 
machine  IjriKuaKe  Js  easily  as  BASIC. 

•  Flexible  instruction  st'l 

•  Command  input  syntax  editor 

•  Tulally  invisible  lo  the  user  pro>;ram 

•  Complete,  in-depth  dociinu'rilatinn 

•  Unique,  PCS  standard,  sell-paced 

•  Trainer  projjram 

•  For  3.2  or  3.3  DOS 

Wc  specializf  in  ivs-lciiis  ami  nfiptictilioii  luirdwarc 
lor  HDE  iimi  APPLE  proiiiicts, 


Photo  credit:  GREAT  GALAXY  IN  ANDROMEDA:  Palomar  Observatory,  California  Institute  of  Technology 


THE  MTU  FLOPPY  DISK  CONTROLLER  WITH  16K  RAM  GIVES  YOUR  AIM-65  ION  DRIVE  POWER! 

HARnWARF  CODOS  SOFTWARE 

„     „„„^„         nrtnuwMnc  .  CODOS  DISK  OPERATING  SOFTWARE 

•  16K  2  PORT  RAM  ONBOARD  WITH  WRITE  PROTECT  .  g^  ram  RESIDENT  ALLOWS  UPGRADES 

.  USES  THE  NEC-765  DISK  CONTROLLER  CHIP  .  ^^^^^  ^^D  LOADS  32K  BYTES  IN  3  SECONDS 

.  ROM  BOOTSTRAP  LOADER  SPEEDS  LOADING  .  gjARTUP  FILE  EXECUTES  AT  BOOT-UP 

•  ^ut?!LlTJ\?,^^\\^^^^^^^^^  '  COMMAND  FILE  EXECUTION  FROM  DISK 

•  frvSnL\T^''nT.''.'^L''5?J.??o^^^^^  •  DYNAMIC  DISK  STORAGE  ALLOCATION 
.  MAXIMUM  STORAGE  IS  4  MEGABYTES                                        .  DEVICE-INDEPENDENT  I/O 

•ANALOG  PLLDATASEPERATOR  .  TRUE  RANDOM  ACCESS  TO  RECORD  IN  ONE  ACCESS 

SYSTEM  FEATURES  •  MONITOR  WITH  29  BUILT-IN  COMMANDS 

•  FORMAT  UTILITY  LOGS  OUT  DEFECTIVE  SECTORS  '  '"'^'-L  ENGLISH  ERROR  MESSAGES 

•  DISK/FILE  COPY  WITH  WILDCARD  SELECTION  '  FILE  NAMES  12  CHARACTERS  +  EXTENSIONS 

•  SYSTEM  CUSTOMIZATION  UTILITY  "  FILE  SIZE  UP  TO  1  MEGABYTE 

•  VISIBLE  MEMORY  TERMINAL  DRIVER  PROVIDED  *  ^PTO  247  FILES  PER  DISK  DRIVE 

•  INTERCHANGE  CODOS  SOFTWARE  *  INDIVIDUAL  WRITE  PROTECT  ON  FILES 
AMONG  KIM,  SYM,  AIM,  PET  SYSTEMS  "  WORKS  WITH  AIM  EDITOR,  ASSEMBLER. 

•  IN  FIELD  USE  FOR  OVER  6  MONTHS  BASIC  AND  MONITOR  ROMS 

,  .  SUPERVISOR  CALLS  AVAILABLE  TO  USER  PROGRAM 

I.  K-1013MHardwareManual-$10,  K-1 01 3-3M  CODOS  manual- $25,  K-1 01 3-3D  RAM/Disk  controller  with  CODOS- $595,  Floppy 
".    drives,  cables,  power  supply  also  available. 

MASTERCARD  &  VISA  accepted 

WRITE  OR  CALL  TODAY  FOR  OUR  48  PAGE  FALL  1980  CATALOG  DESCRIBING  ALL  MTU  6502  PRODUCTS,  INCLUDING 
320  BY  200  GRAPHICS,  AIM  GRAPHIC/TEXT  PRINT  SOFTWARE,  BANK-SWITCHABLE  RAM/ROM/l-0,  AIM  CARD  FILE, 
POWER  SUPPLY  AND  MORE! 

Micro  Technology  Unlimited    •    2806  Hillsborough  St.    •    RO.  Box  12106    •    Raleigh.  N.C.  27605    •    (919)833-1458 
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A  Low  Cost  Controller 
Development  System 

The  AIM  65,  with  an  assembler  ROM,  makes  a 
very  usable  and  low-cost  development  system,  as 
long  as  whatever  is  being  developed  is  meant  to 
reside  on  the  AIM.  However,  if  you  should  want  to 
develop  a  dedicated  controller  system,  the  AIM 
doesn't  really  have  the  proper  tools.  What's  needed 
is  some  way  to  communicate  with  the  controller 
board  to  somehow  download  the  object  code  into  it 
for  testing.  But,  up  until  now,  there  have  been  no 
low-cost  add-on  tools  to  enable  the  AIM  to  handle 
this  kind  of  duty. 

Well,  luckily  for  those  of  us  who  need  such 
tools,  that  is  no  longer  the  case.  A  company  called 
R.J.  Brachman  Associates  Inc.  has  come  up  with  not 
only  the  controller  development  tools  necessary  but 
the  controller  board  as  well. 

Let's  talk  about  the  controller  first.    Basically, 
it's  a  4.5"  X  6"  p.c.  board  that  contains  a  6503 
microprocessor,  a  IMHZ  xtal,  two  6522  VIA  chips, 
two  2114  RAMs,  and  a  socket  for  a  2716  (2Kx8) 
EPROM.  There's  even  a  power  supply  on-board 
that  will  accept  9  to  18  volts  of  A.C.  The  I/O  comes 
off  the  board  from  a  44-pin  edge  connector.  As  you 
know,  the  6503  has  a  total  addressing  capability  of 
4K  bytes  —  more  than  enough  for  a  small  controller 
system.  The  board  layout  is  very  clean  and  profes- 
sional looking  and  a  solder  mask  is  included  on  both 
sides  of  the  board.  There's  even  an  LED  on  the 
board  to  indicate  power-on. 

As  part  of  the  development  package,  they  have 
an  In  Circuit  Emulator  that  takes  the  place  of  the 
6503  CPU  in  the  controller  and  maps  the  lower  2K 
of  the  controller  (everything  but  the  EPROM)  into 
the  address  space  of  the  AIM.  This  means  that  you 
can  directly  access  everything  in  the  controller's 
memory  space  from  the  AIM.  Think  about  that! 

The  controller  hardware  and  software  can  be 
fully  developed  and  debugged  using  the  tools  already 
resident  in  the  AIM  (like  the  assembler,  the  software 
trace  and  breakpoint  routines).  No  need  to  download 
to  another  system  and  work  in  the  blind  anymore. 

And  when  the  system  is  developed,  R.J. 
Brachman  also  has  an  EPROM  programmer  which 
plugs  onto  the  controller  and  lets  you  make  things 
more  permanent.  This  is  a  very  nicely  integrated 
development  system  at  a  surprisingly  low  price.  The 
In  Circuit  Emulator  sells  for  $95,  the  EPROM  pro- 
grammer attachment  sells  for  $45  and  the  controller 
board  sells  for  from  $25  for  a  bare  pc  board 
w/manual  to  $149  fully  assembled  with  the  on-board 
power  supply.  Pennsylvania  residents  need  to  add 
6%  tax. 

The  key  to  the  low  cost  and  high  usability  of  this 
developmment  system  is  in  the  use  of  the  6503  as  the 
controller  CPU.  Because  it  can  only  address  4K  of 
memory,  all  of  it  can  easily  be  accessed  by  the  host 


6502  FORTH 

•  6502  FORTH  is  a  complete  programming  system  which 
contains  an  interpreter/compiler  as  well  as  an 
assembler  and  editor. 

•  6502  FORTH  runs  on  a  KlM-l  with  a  serial  terminal. 

(Terminal  should  be  at  least  64  chr.  wide) 
All  terminal  I/O  is  funnelled  through  a  jump  table  near 

the  beginning  of  the  software  and  can  easily  be 
changed  to  jump  to  user  written  I/O  drivers. 

►  6502  FORTH  uses  cassette  for  the  system  mass  storage 
device 

>  Cassette  read/write  routines  are  built  in  (includes 
Hypertape). 

»  92  op-words  are  built  into  the  standard  vocabulary. 

•  Excellent  machine  language  interface. 

•  6502  FORTH  as  user  extensible. 

•  6502  FORTH  is  a  true  implementation  of  forth  according 

to  (he  criteria  set  down  by  the  forth  interest 

group. 
Specialized  vocabularies  can  be  developed  for  specific 

applications. 
6502  FORTH  resides  in  8K  of  RAM  starting  at  $2000  and 

can  operate  with  as  little  as  4K  of  additional 

contiguous  RAM. 


6502  FORTH  PRICE  LIST 

KIM  CASSETTE.  USER  MANUAL,  AND 
COMPLETE  ANNOTATED  SOURCE 
LISTING  $90.00 

($2000  VERSION)       PLUS  S&H     4.00 
USER  MANUAL  (CREDITABLE 
TOWARDS  SOFTWARE 
PURCHASE)  $15.00 

PLUS  S&H     1.50 
SEND  A  S.A.S.E.  FOR  A  FORTH 
BIBLIOGRAPHY  AND  A  COM- 
PLETE LIST  OF  6502  SOFTWARE, 
EPROM  FIRMWARE  (FOR  KIM, 
SUPERKIM,  AIM,  SYM,  and 
APPLE)  AND  6502  DESIGN 
CONSULTING  SERVICES 
AVAILABLE 

Eric  Rehnke 

1067  Jadestone  Lane 

Corona,  CA  91720 


Now  Available  For 
KIM,  AIM,  And  SYM 


VAK-1  MOTHERBOARD 


We  also  carry: 

SYM-1  $229"° 

AIM-65W/1K      SBS"" 
AIM-65W/4K      439'"' 

We  also  do  custom 
hardware  and  soft- 
ware for  the  6502 
microprocessor 


PRICE:  $139"° 

Call  or  write  for 
shipping  charges 
and  our  complete 
catalog. 


The  VAK-1  was  specifically  designed  for  use  with  the  KIM-1 ,  SYM-1  and  the  AIM  65  M icrocomputer  Systems. 
The  VAK-1  uses  the  KIM-4*  Bus  Structure,  because  it  is  the  only  popular  Multi-Sourced  bus  whose  expansion 
boards  were  designed  specifically  for  the  6502  Microprocessor. 

SPECIFICATIONS: 

•  Complete  with  rigid  CARD-CAGE 

•  Assembled  (except  for  card-cage).   Burned  in  and  tested. 

•  All  IC's  are  in  sockets 

•  Fully  buffered  address  and  data  bus 

•  Uses  the  KIM-4*  Bus  (both  electrical  Pin-out  and  card  size)  for  expansion  board  slots 

•  Provides  8  slots  for  expansion  boards  on  1"  centers  to  allow  for  wire-wrap  boards 

•  Designed  for  use  with  a  Regulated  Power  Supply  (such  as  our  VAK-EPS)  but  has  provisions  for  adding 
regulators  for  use  with  an  unregulated  power  supply. 

•  Provides  separate  jacks  for  one  audio-cassette,  TTY  and  Power  Supply. 

•  Board  size:  14.5  in.  Long  x  11.5  in.  Wide  x  8  in.  High 

•  Power  requirements;  5V.DC  @  0.2  Amps. 

*KIM-4  is  a  product  of  MOS  Technology/C.B.M. 


ENTERPRISES 

INCORPORATED 


2951  W.  Fairmount  Avenue 
Phoenix,  AZ  85017 
(602)  265-7564 
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computer  through  the  In  Circuit  Emulator,  Another 
benefit  is  that  since  the  6503  only  uses  a  12  bit  ad- 
dress bus,  and  the  top  4  bits  are  ignored,  programs 
which  reside  in  ANY  4K  block  can  be  installed  in  a 
2716  and  run  in  the  controller  without  needing  to 
change  any  addresses  at  all! 

If  you've  ever  tried  to  develop  a  small  controller 
without  tools  like  these,  you'll  know  why  I'm  so 
enthusiastic  about  them.  Get  more  information  from 
R.J.  Brachman  Assoc.  Inc,  POB  1077,  Havertown, 
PA  19083  (phone  215-622-5495). 

Pentominoes— 
The  Uttimate  Demo 

Every  so  often  a  non-computer  type  comes  over  to 
my  house  and  our  conversation  may  casually  turn  to 
the  subject  of  computers.  If  I  mention  that  I  have  a 
computer,  he'll  eventually  want  to  see  it  in  action. 
Unfortunately,  watching  an  assembler  or  an  editor 
doing  its  thing  seldom  excites  the  unknowing 
onlooker.  As  a  result,  I  have  been  searching  for  the 
ultimate  demonstration  program.  And... I  think  I 
just  may  have  found  it. 

The  "ultimate  demo"  should  not  require  any 
input  from  the  onlooker  and  needs  to  show  how 
powerful  the  computer  is  in  solving  problems, 

Pentominoes,  a  program  from  the  6502  Pro- 
gram Exchange  meets  these  specifications  very 


nicely.  Pentominoes  is  the  computeriztion  of  a  jig- 
saw puzzle  that  has  fascinated  and  frustrated  math 
and  logic  types  for  years.  The  puzzle  consists  of  12 
pieces  that  must  be  fitted  together  to  form  a  rec- 
tangle. Each  of  the  pieces  represents  one  of  the 
twelve  possible  patterns  that  can  be  assembled  with 
five  unit  squares. 


For  example,  here  is  one  possible  combination. 
There  are  eleven  others. 

Since  each  pattern  consists  of  5  units  and  there  are 
12  such  possible  patterns,  the  total  area  of  the  rec- 
tangle is  60  units.  A  6  by  10  arrangement  has  been 
popular  with  puzzle  solvers,  but,  other  arrangements 
(5  by  12,  4  by  15,  and  3  by  20)  arc  also  possible. 
The  3  by  20  seems  to  be  the  most  difficult  of  the 
possible  rectangle  arrangements.  According  to  the 


MCC 


AIM-65   ACCESSORIES 


20076  CHAPMAN  AVE 
ORANGE,  CALIF.  92669 
714    633-0245 


Now  you  can  have  your  (avorile  most 
useful  programs,  including  BASIC  pro- 
grams, available  in  EPROM  for  rrnslant 
use! 

Our  EPROM  PROGRAMIVIER  and  EPROIVI 
EXPANSION  are  already  known  as  tfie 
most  economical  AIM-65*  accessories  on 
the  market.  Now  in  addition  to  their  proven 
usefulness  for  tliose  working  in  assembly 
and  machine  language  you  can  save  and  execute 
BASIC  programs  in  EPROM. 

Enjoy  the  time-saving  ease  of  programming  in  BASIC  and  the 
powerful  capability  of  Instant  execution  all  for  only  S12S.0O  for  both 
boards. 

Of  course  all  of  our  time-tested  features  are  included.  The  programmer  pro- 
grams all  2  and  4  Kbyte  EPROfvlS  compatible  with  AIIVI-65.  features  selec- 
table blank  check  and  verify,  duplicates  existing  EPROtvls.  and  includes  full 
utility  routines  to  relocate  object  code  in  RAM  to  any  EPROM  address. 

The  EPROtvl  EXPANSION  gives  you  8  Kbyte  of  extra  EPROM  memory  space 
eliminating  the  need  to  remove  your  assembler  or  BASIC  ROMs,  And  both 
boards  feature  "straight-thru"  (see  picture)  design  for  total  compatibility 
with  other  AIM-65  accessories.  And  now  BASIC  in  EPROM  opens  a  new  world 
of  applications  for  your  AIM-65! 

■Air^  65  15  A  Iraflemark  ol  Rockwell  Inlernahonal 


EPROM 
EXPANSION 
$38.50 


And    fememher    MCC    has    other    fine    AIM-65 

accessories  available  loo! 
'  Centronics  port  S72  50  (software  anrJ  cable  includeOl 
'  RS.232  port  $78  00  (requires  +  5  volts  only,  cable  in- 
cluded! 
i  EPROM    EXPANSIOrv    with    zero-insertion-force 

sockets,  software,  custom  designs  and  more'! 
'  Call  or  write  for  additional  product  inlormation  at  no 

charge 

Dealer  and  OEM   inquiries   invited    Prices  are  US 

only  and  do  noi  include  shipping 
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BOX  120 

ALLAMUCHY,  N.J.  07820 

201-362-6574 


HUDSON  DIGITAL  ELECTRONICS  INC 


ANNOUNCING  thehdeomnidisk65/8 


Now,  you  can  "plug  in"  the  latest  in  a  success- 
ful series  of  flexible  disk  systems  developed  by 
H  DE  for  the  KIM ,  SYM  and  Al  M  microcomputers. 
The  OMNIDISK  65/8  is  a  complete  system, 
using  8  inch  soft  sectored  diskettes  with  a 
formatted  {I  BM  Standard)  capacity  of  256K.  Of 
course,  a  disk  formatting  function  is  included 
as  are  system  supporting  utilities  for  file 
renaming,  disk  packing,  copy  (dual  systems) 
and  others. 

TED,  a  full  featured,  line  oriented  editor  is 
standard  in  KIM  and  SYM  based  versions  to 
get  you  up  and  running  on  your  project  in  a 
hurry.  The  AIM  version  uses  the  on-board 
editor.  With  the  OMNIDISK  65/8  you  can  con- 


centrate on  your  problem,  the  disk  supports 

you  all  the  way. 

OMNIDISK  65/8  is  available  in  an  attractive 
walnut  wood  cabinet,  or  unpackaged  for  OEM 
applications  in  dual  and  single  drive  configura- 
tions. The  HDE  disk  controller  is  a  state-of-the- 
art  4V2"  by  6V2"  card  electronically  compatible 
with  the  44-pin  KlM-4  bus  structure.  The  con- 
troller and  disk-driver  are  designed  to  operate 
with  the  popular  Shugart  801  -R  and  compatible 
devices. 

The  OEM  single  drive  is  $1 1 95,  the  dual,  $1 895 
and  the  dual  in  the  walnut  cabinet,  $2200. 
Price  is  another  reason  to  step  up  to  the  proven 
quality  of  an  HDE  system. 


HDE  PRODUCTS  -  BUILT  TO  BE  USED  WITH  CONFIDENCE 
AVAILABLE  DIRECT  OR  FROM  THESE  FINE  DEALERS: 


JOHNSON  COMPUTER 

Bo«  523 

Medina.  Ohio  11256 

2  1  6- 7  2  S--!  560 


ARESCO 

P  O  Box  A3 

Audul.on   Pa    19'107 


PLAINSMAN  MICROSYSTEMS 

BoK  17"  12 

Auburn.  Ala  36a3U 

BOO-h  i3-e724 


LONE  STAR  ELECTHONICS 

Box  468 

Manchaci.  Texas  78652 

612-282-357n 


PERRY  PERIPHERALS 

PO  Box  924 

Miller  Place.  N  Y   1  !  76'1 

516-7'! -1-6462 
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program  documentation,  out  ofl, 000, 000, 000, 000, 000 
possible  placement  combinations  of  the  3  by  20  rec- 
tangle, only  2  solutions  exist. 

Pentominoes  is  a  6502  machine  language  pro- 
gram that  solves  the  jigsaw  puzzle  by  trying  all  possi- 
ble combinations  of  the  pieces  for  a  given  rectangle 
arrangement  until  it  finds  a  combination  that  fits 
together.  The  desired  rectangle  size  can  be  chosen  by 
the  user  as  well  as  whether  all,  some,  or  none  of  the 
attempts  are  displayed  on  the  users  Ascii  output 
device.  Modification  information,  as  well  as  a  com- 
plete source  listing,  is  provided  to  enable  you  to  con- 
figure Pentominoes  to  just  about  any  6502 
system/terminal  combination  (including  memory 
mapped  video). 

To  let  Pentominoes  be  displayed  on  any  Ascii 
output  device,  each  pattern  is  represented  by  a  par- 
ticular combination  of  letters  arranged  in  the  same 
pattern. 

For  example,  the  cross  pattern 


4 


is  represented  by  the  letter  'A'  in  the  same  pattern. 


A 
AAA 

A 


On  my  Hazeltine  1500  terminal,  Pentominoes  clears 
the  screen  and  homes  up  the  cursor  every  time  it 
prints  an  attempt.  Since  the  terminal  runs  at  9600 
baud  with  KIM,  and  the  attempts  are  happening  at 
about  2  or  3  times  per  second,  it  looks  like  an  anima- 
tion and  is  quite  spectacular  to  view. 

Pentominoes  costs  $15  and  is  available  for  KIM, 
SYM,  AIM,  AND  TIM  systems  at  memory  loca- 
tions $2380-52801  or  $0380-$08Al.  Or  send  $1  for  a 
complete  catalog  to: 
6502  Program  Exchange 
2920  Moana  Ln. 
Reno,  Nevada  89509 


WANT  YOUR  COMPUTER  BACK?' 


Let  the  MICROsport 

dedicated  task. 


TM 


Microcomputer  (MMC)  take  over  any 


It  is  the  affordable  alternative  -  kits  from  S89.00,  application 
units  from  only  SI  19.00  (assembled  and  tested). 

It  is  user-orienlcd  -  complete  in-circuit  emulation  allows  pro- 
gram development  on  ANY  6502  based  system,  [t  is  compact 
(4'/2"  X  6'/2"  pc  board)  but  powerful  (32  I/O  lines;  20  niA  full 
duplex,  IK  RAM  +  EPROM  socket  4/16  bit  counters;  6503 
CPU)  and  works  off  any  AC  or  DC  power  supply. 

Turn  your  present  6502  based  system  into  a  complete  develop- 
ment system  with: 

1  MMC/03D  Microcomputer  with  Zll"  sockets 
1  MMC/03ICE  In-circuit  emulator  for  (he  6503  CPU 
1  MMC/03EPA  EPROM  Programmer  complete  with  software 
driver. 


For  more  info  call  or  write 

R,  J.  BRACHMAN  ASSOCIATES,  INC. 

P.O.  Box  1077 

Havertown,  PA  19083 

(215)622-5495 


DISK  DRIVE  WOES? 
PRINTER  INTERACTION? 
MEMORY  LOSS? 
ERRATIC  OPERATION? 

Don't  ^y^ 

Blame  The     -.^ 
Software! 

Power  Line  Spikes,  Surges  & 

Hash  could  be  the  culprit! 

Floppies,  printers,  memory  &  processor  often  interact!  Our  unique 

ISOLATORS  eliminate  equipment  interaction  AND  curb  damaging 

Power  Line  Spikes.  Surges  and  Hash, 

•  ISOLATOR  (ISO-I)  3  filler  isolated  3-prong  sockets;  integral 
Surge/Spike  Suppression;  1875  W  Maximum  load,  1  KW  load  any 
socket  S62.9S 

•  ISOLATOR  (ISO-2)  2  Utter  Isolated  3prong  socket  banks;  (8 
sockets  total);  Integral  Splko/Surge  Suppression;  1875  W  Max 
load,  1  KW  either  bank S62  95 

•  SUPER  ISOLATOR  (ISO-3),  similar  to  ISO-1  except  double 
mterlng  &  Suppression $94  gg 

•  ISOLATOR  (ISO-4),  similar  to  ISO-1  except  unit  has  6 
Individually  filtered  sockets $io6  95 

•  ISOLATOR  (ISO-5),  similar  to  ISO-2  except  unit  has  3  socket 
banks,  9  sockets  folal  ...  .  $8795 

•  CIRCUIT  BREAKER,  any  model  (add-CB)  ....■.■.',■, ', '. '. '  Add  S  800 

•  CKT  BRKR/SWITCH/PILOT(-CBS) Add  S16.00 

Masier-Cfiarge.  Visa.  American  Express 

Order  Toll  Free  1.800-2Z5.4876 

(encepl  AK,  HI,  MA,  PR  s  Canatia) 


2S^ Electronic  Specialists,  Inc. 

17T  Soutd  Main  Street.  Naliek.  Mass.  O1760 
Technical  &  Non-SOO.  t  617.S55  1532 
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KIM  Tidbits 

Expanding  Your 
System 

Harvey  B.  Herman 
Deportment  of  Chemistry 
University  of  North  Carolina 
at  Greensboro 
Greensboro,  North  Carolina  27412 

The  January  1981  issue  of  COMPUTi!  carried  a 
brief  review  by  me,  of  a  disk  operating  system  for  an 
expanded  KIM-1 .  I  have  been  aslted  (can  you  be 
locked  up  for  talking  to  yoursclP)  to  supply  details 
on  how  to  expand  KIM  into  a  complete  system  in- 
cluding a  disk  drive.  Even  if  you  have  reservations 
about  this,  as  I  am  sure  some  readers  do,  read  on 
and  see  how  I  did  it.  I  am  quite  pleased  with  the 
finished  project  and  feel  it  may  make  sense  for  other 
KIM  owners  to  follow  my  lead. 

First  Steps 

My  work  with  microcomputers  began  in  the  summer 
of  1976  when  I  purchased  a  KIM-1,  a  small  power 
supply  and  teletype  (KSR-33).  My  justification  was 
to  have  these  serve  as  both  an  educational  tool  for 
me  and  my  students  and  as  an  instrument  controller. 
Our  first  project,  a  success,  was  to  develop  a 
machine  language  program,  hand  assembled  by  Jef- 
frey Schmoyer,  to  control  a  syringe  pump.  Hand 
assembly  is  a  drag  and  the  next  natural  step  was 
addition  of  extra  memory  in  order  to  run  an 
assembler.  An  article  in  6502  Users  Notes 
(November  1976)  encouraged  me  to  order  a  4K  $100 
memory  board  (S.D.  Systems,  Dallas,  TX  75228) 
and  attach  it  directly  to  the  KIM  bus. 

At  this  point  I  was  able  to  run  a  small  assembler 
and  tiny  BASIC.  I  quickly  saw  the  value  of  hybrid 
programs  which  mixed  experimental  control  (in 
machine  language)  and  data  analysis  (in  BASIC). 
However,  in  general,  the  later  required  a  floating 
point  BASIC.  Microsoft  8K  BASIC  was,  in  late 
1977,  just  being  offered  by  Johnson  Computer 
(Medina,  OH  44256).  This  program  needed  addi- 
tional memory  and  I  felt  compelled  to  take  the  next 
step  and  add  a  mother  board,  KIMS  I  (Forethought 
Products,  Eugene,  OR  97402),  which  could  support 
$100  8K  static  memory  add-ons,  e.g.,  Econoram  II 
(Godbout  Electronics,  Oakland  Airport,  CA  94614). 

Willi's  Advice 

Each  step  in  the  expansion  of  KIM  this  far  was 
relatively  painless  with  no  problems  and  did  not 
appear  overly  expensive.  Now  I  was  able  to  run  a 
very  nice  enhanced  BASIC  (see  previous  KIM  Tid- 
bits) and  a  more  comprehensive  assembler. 


The  only  frustration  was  loading  from  cassette 
tape  (even  at  6x  normal  speed  using  Butterfield 
hypertape).  Obviously  a  conversion  to  floppy  disk 
was  the  way  to  go  but  none  of  the  commercial 
systems  was  in  my  budget  range.  I  did  have  an  8" 
disk  drive  and  homemade  power  supply  left  over 
from  an  aborted  project.  Willi  Kusche  (Wilserv  In- 
dustries, Haddonfield,  NJ  08033)  noted  my  dilemma 
and  constraints  on  a  visit  here  in  the  later  part  of 
1979.  He  informed  me  that  with  the  addition  of  a 
disk  controller,  cable,  and  software,  which  he  sold,  I 
could  get  a  disk  operating  system  (DOS)  up  on  my 
KIM.  This  idea  appealed  to  me  and  even  though  the 
going  was  not  perfectly  smooth  I'm  glad  I  followed 
his  suggestion  and  began  to  put  the  system  together. 

Adding  The  Disic 

The  first  step  was  to  construct  the  disk  controller 
board  (Versafloppy  I,  S.D.  Systems).  Table  I  shows 
the  jumpers  we  made  on  the  board.  The  kit  was  not 
too  difficult  to  make  but  one  chip  was  bad  and  I 
clumsily  blew  out  several  more  before  I  got  the  board 
working.  After  that  auspicious  start  we  (Leon  Stokes 
is  we,  I  is  me)  put  together  a  cable  from  the  con- 
troller to  the  drive.  The  disk  drive  was  old  enough  to 
have  a  non-standard  connector  and  we  could  not 
purchase  a  ready-made  cable.  Table  II  shows  the 
interconnections  that  were  necessary,  between  the 


•  •*******************i^**********^ 


* 

*■ 
* 

•X 
•X 

* 

* 

* 

* 
* 

* 

* 


K 


I 


M 


M 


M 


M 


END  FRUSTRATION!! 


FROM  CASSETTE  FAILURES 
PERRY  PERIPHERALS  HAS 
THE  HDE  SOLUTION 
OMNIDISK  SYSTEMS  (5"  and  8") 

ACCLAIMED  HDE  SOFTWARE 

•  Assembler,  Dynamic  Debugging  Tool, 
Text  Output  Processor,  Comprehensive 
Memory  Test 

•  Coming  Soon— HDE  BASIC 

PERRY  PERIPHERALS  S-100  PACKAGE 

Adds  Omnidisk  (5")  to 
YourKIM/S-100  System 

•  Construction  Manual— No  Parts 


*•  PODS  &  TED  Diskette 

■tt 

-♦t  •  $20.  +$2.  postage  &  handling.  (NY  residents 


* 

I 

* 


add  7%  tax)  (specify  for  1   or  2  drive  system) 

Place  your  order  witli: 
PERRY  PERIPHERALS 

P.O.  Box  924 
Miller  Place,  N.Y.  11764 
(516)744-6462 

Your  FuH-Line  HDE  Distributor/Exporter 


* 

* 
* 
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controller  and  the  drive.  (Innovex  220M,  now  In- 
notronics,  Lincoln,  MA  01773).  Sad  to  tell  on  power 
up  the  head  loaded  but  nothing  else  happened.  We 
subsequently  found  that  the  original  lubricant  (not 
used  now)  had  congealed  because  the  drive  had  not 
been  used  for  four  years.  Our  man  in  the  machine 
shop  (Henry  Teague)  freed  things  up  for  us  and  now 
everything  worked.  I  was  able  to  load  the  disk  Willi 
had  sent  and  made  a  back-up  copy  with  his  utility 
program. 

Observations 

My  students  and  I  have  been  using  this  system  for 
slightly  over  a  year.  We  originally  loaded  a  short  disk 
boot  program  from  tape  but  are  now  using  a  16K 
EPROM  board  (Digital  Research  Computer, 
Garland,  TX  75040)  with  just  one  2708  programmed 
by  Willi  for  us.  We  make  extensive  use  of  disk  data 
files  which  are  then  used  as  input  to  separate  data 
analysis  programs.  A  simple  editor  program  (written 
by  Becky  Efird)  prepares  the  data  for  storage  on 
disk.  A  listing  of  the  very  similar  PET  version  of  the 
program  is  shown  as  illustration  of  the  features  of  the 
DOS.  The  KIM  version  of  this  program  uses  the 
USR  function  for  monitor  calls  as  opposed  to  SYS 
for  the  PET.  Otherwise  the  programs  are  almost 
identical. 

Disk  data  files  have  the  decided  advantage  of 
allowing  recalculation  by  alternate  models  without  re- 
keying  of  data.  About  128K  bytes  of  data  can  be 
stored  on  each  8"  disk.  While  some  of  the  space  is 
taken  up  by  the  disk  directory  and  DOS  the  latter 
can  be  optionally  omitted  on  initial  formatting. 
Backup  of  data  files  is  done  with  a  copy  utility  and  a 
second  diskette  or  could  even  be  done  on  tape.  As 
further  insurance  I  am  considering  a  second  system 
to  protect  against  hardware  failure. 

Conclusions 

Would  I  recommend  this  approach  to  others?  Yes 
and  no.  The  additional  cost  to  me  for  disk  operation 
was  nominal  as  I  already  had  the  mother  board, 
extra  memory,  disk  drive  and  power  supply.  How- 
ever, If  I  was  starting  from  scratch,  a  complete 
system  based  on  an  Apple  or  PET  would  probably 
have  been  cheaper.  Furthermore,  there  is  a  potential 
noise  problem  with  an  exposed  single  board  com- 
puter which  other  commercial  expansions  might 
minimize.  I  have  had  no  problems  with  this  but  it 
should  be  mentioned. 

Working  within  a  limited  budget  where  only  a 
few  things  could  be  purchased  at  a  time,  I  was  able 
to  assemble  a  very  nice  system.  I  did  have  some  dif- 
ficulties but  was  able  to  overcome.  Get  a  commercial 
system  if  you  have  the  money.  If  not,  consider  occa- 
sional add-ons  with  the  object  of  reaching  a  disk 
based  system  at  some  future  point.  It  really  is  great 
bringing  up  BASIC  in  less  than  4  seconds.  You  will 
never  be  satisfied  with  less. 


Table  I 

Vcrsafloppy 

Jumpers  for  8" 

Innovex  220M  Drive 

Technical  Function 

El     -  E2 

Port  E3/3 

to  DRVSEL  4 

E4    -  E5 

Port  E3/2 

to  DRVSEL  3 

E7    -  E8 

HLD  to  HEAD  LOAD                       | 

EIO-  Ell 

Port  E3/3 

to  DRVSEL  4 

E15-E17 

E2I  -  E22 

HLT(1771)  to  Q(U15) 
4MHz  clock  (8"  drive) 

E24  -  E25 

pull  up  on 

pin  2  of  U2 

E32  -  E33 

Ports  E3  to  E7  (locations  F0E3  to 

Note- 

F0E7  on  KIMSI) 

Some  jumpers  are  etched  on  boards 

(rev  A)  and  may  need 

to  be  cut.  Most  jum 

pers  arc  same 

as  given  for  Altair 

mainframe  with  Shu 

gart  SA800  disk  drive. 

Table  II 

Controller              8' 

Disc  Drive 

Vcrsafloppy  I          Innovex  220  M 

Function 

36 

L6 

step 

34 

L15 

direction 

26 

L13 

device  select 

20 

L5 

index 

42 

L12 

track  zero 

6 

L21 

write  current  select 

18 

LIS 

head  load 

40 
22 
46 

L7 
L8 
L17 

write  ^ate 
ready 
separated  data 

38 

LIO 

write  data 

44 

L16 

write  protect 

NOTE:   Power  -   +5, 

-  5,    +  24V,  and  AC  made  to  drive.      1 

Hard  sector  option  on  drive  was 

disabled. 

Unscparated  data 

sent  lo  controller  on  separated  data        | 

line. 

© 

^>I5 


.<> 


V<^ 


^     0^c>°    " 


<f\o 


■^ 


4^ 


Q\0 
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PRINTING  A  SYMBOL  cho    o  o 

V  A  HI  pi  E^^i%  VIJE      Biological  Sciences,  Smith  College 
|/\0LE   TwR  TME       Northampton,  ma  01063 

AIIVI-65  ASSEMBLER 


Tlie  asscnibicr  Cur  RockwelTs  AIM  65  makes 
assembly-language  programming  very  convenient, 

parlieularly  in  conjunflion  with  tlie  excellent  editor 
thai  i.s  part  of  AIM  65's  monitor.  However,  the 
assembler  does  not  include  an  option  lo  print  the  sym- 
i)ol  (able,  alihoujfh  it  does  create  .such  a  table  in 
uu'tnorv.    The  tbllowiug  program  is  one  way  of  decod- 
ing and  priming  ilie  symbol  table.  In  levising  a  pm- 
giam,  a  ]ii'im-out  of  the  symbol  table  can  be  very 
iielpCul. 

On  entering  die  AIM  63  assembler  from  the 
monitor,  you  are  asked  for  the  addresses  that 
siari  and  end  die  symbol  table.  The  assembler  plates 
your  answers  in  zero-page  addresses  3 A,  3B 
("FROM")  and  ;iK.  :5F  ("TO").  After  assembly, 
the  lotal  numlier  of  symbols  is  available  in  addresses 
OB.  OC'  (in  liigli,  low  order).  The  symbol  table  itself 
consists  of  secjtiential  eighi-byle  enlries.  The  llrst  six 
bytes  of  each  I'ntry  are  the  symbol  tiame,  in  ASCII 
characters  (the  assembler  enters  spaces  ii' the  symbol 
is  less  than  six  ciiaraciers).  and  the  last  two 
bytes  are  ihe  symbol's  address,  in  hex  notation. 

The  ]>rogram  to  prim  ihe  taljle  reads  through 
die  table  using  iiulireel  atldressing  indexetl  by  Y. 
It  establishes  die  variable  ADDR  (at  locations  00  and 
01),  which  provides  the  address  of  the  hrsi  character 
oi' the  current  symbol.  .^DDR  is  initially  .set  equal  to 
die  address  in  "FROM  (.'5A,  '.Ui);  it  is  incremeiued 
[)V  eight  after  each  symbol  is  printed.  I'\)i'  each  symbol, 
die  Y  regislei'  is  itu:remented  from  /.ero  (o  seven  to 
access  the  successive  bytes  of  that  symbol. 

A  second  variable,  COUNT  (addres.ses  02  and 
0,'5).  keeps  track  of  the  number  of  symbols  that  re- 
mained to  lie  [iritued.  C'OL'NT  is  initially  set  equal 
to  one  less  than  the  total  number  of  s\'nibf)ls  (from 
addresses  OB  and  OC).  and  it  is  decremented  by  one 
afier  each  symbol  is  printed.  Aher  ClOUNT  reaches 
zero  (die  last  symbol  is  numbered  zero,  which  is 
why  the  initial  coimi  is  one  less  dian  the  lotal), 
the  program  exits  and  prints  the  lotal  number  of 
symbols  in  hex  noialion.    The  program  uses  AIM 
monitor  subroutines  to  jirim  the  ASCII  and  hex 
chai'actei's.  It  also  turns  the  AIM  printer  on  and 
olf  at  ihe  start  and  end  of  ihc  table,  which  I  thid  very 
liantly. 

The  listing  gi\'en  below  plac<'s  the  program  at 
locations  0200-0271),  which  arc  a\ailable  on  every 
AIM  65.  The  jirogram  could  of  course  be  jjlaced  in 
other  memory  locations,  and  it  would  be  very  con- 
venit:nt  in  a  PROM.  ,\i  the  end  of  the  listing,  the 
program  was  run  to  list  its  own  symbol  table. 


==0006    BLFlNk  =  *ES3E 

==ee0e  LRL0u=tEfli3 
==eeee  EQUftL=tE7D8 

==000e    PRIflSC=*E97Fi 

==8000   FRIFLG=*fi4il 

==0000  PRIHX2=«Efl46 

==0000    RDDR=0 
==0000   C0UNT  =  fl[!DR+2 
==8600 

»=*0200 

INlTL'flr-DprcOUNT.,  V 

==0280 

:.  "FROM"    =  2FI--  jB 
==0200   SVMTBL 
flSKfi        LDH   *2R 
3580        STH   flDDP 
R53B        LDfl   *2B 
SSei        STfi   flDDR+i 
;Pil}[)P  ACCESSES   TRBLE 


A'R  *0B 

;tfi  COUH'^ 

.DP  I0C 

rift  COUNT+1 


8502 

Rsec 

3503 

==0210 

■■  CCiUHT=SVMBCiL3    TO    GO 

Co&3        ['EC    COUHT+l 

.FIRST   .-vnB=Ci..    NOT   1 

Rese      L  [■■'■•■  «£: 

IHiy.   S   BVTES.  SYMBOL 

R?se  -iH  #tse 

3Mlfi4  STH  PRIFLG 
-  TURN  PRINTER  OU 
2BiSEfl  .TSP  CRLDH 
leiJER  .TSR  lRLDH 
■SKIP  2  l!«ES  RT  top 

MRIfi'LOOp""' 

==02iF    SVMLP 
BiCi0        L&R    ,R['['P:'.-''' 
:0Ci6        CPV   te- 
.■BVTES   0-5   =RS:iI 
F807        BEC    SPRCE 
..PRINT    6   RSCi:    CHRP. 
2e7flE?    JSP   PRIRSC 
C8  1 NV 

'IClFet    JflP    SVMLP 

..  PRINT   SPACE   ;•:    EDURL 
==022C   SPftCE 


4S  PHR 

20JEE8  JSP  BLRNt. 

20DSE7  JSR  EfLiRL 

2e2EEe  JSR  BLRNK 

; NEXT  2  BVTES  =  HEX 

53  PLfl 

2e46EFt  JSR  pr!h;-:2 

CS  INV 

Biee  LDfi  (Rf'DRi.V 

==023[> 

2046Efl  .T5R  PRIHX2 

20i;Efl  .ISR  CRLOW 

..  HRVE  PRINTED  1  LINE 

DEci'coiJNf'I'TEsf 


C603 
R9FF 
C502 
■  FF  = 
D0db 

cees 


DEC  COUNT+l 
LDR  ««FF 
CAP  COUNT-i-1 
BORROU 
BNE  NKTfltiR 
DEC  COUNT 


==824D 

C502   CNP  COUNT 
,FF  =  DONE 
F0i2   BEQ  DONE 

UPDflfrRDDRESS"' 

==0251  NXTflPR 
18     CLC 
R50e   LDfl  RDDR 
: LOW  BVTE 
aSeS        RDC  «3 
S508   3Tfl  RDDR 
R501   Lt>fl  R&DR*! 
,.  HIGH  BVTE 
b?0e   RDC  «C* 
3501   STR  RDDR'l 
Re00   LPV  «0 
4L1FC12  ■'];'P_f'''l1LP 

ppint'^otrl  s   exit 

==0:53  [ONE 

20i:er  .^sr  crloh 

fiSOB   LDfl  I0B 
2046Efl  .T3R  PRIHX2 
R50C   LDfl  J0C 
2e46Efl  .TSR  PRIHX2 
,  PRINT  TOTAL..  SKIP  LN 
2eijER  .T5P  CRlOU 
==0273 

2011Eft  JSR  CRLOU 
R506   LDR  #e 
SDllM  STR  PRIFLG 
,.  TURN  PRINTER  OFF 
4CS2E1  JNP  tE132 
, JUMP  TO  MONITOR 


END 

=  E33E 

=  Efli:< 

=  E7D3 

=  E97R 

=  fl411 

=  Eft46 

=  0008 

=  0002 

=  0200 

=  021F 

=  e22C 

=  0251 

=  0263 


BLRNK 

CRLCU 

EQUAL 

PRIRSC 

PRIFLG 

PRIHX2 

RDt>R 

COUNT 

SVMTBL 

SVMLP 

5PRCE 

NXTRDR 

DO«E 

008D 
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WordPro  Plus 
Packages  For 
Commodore 
Computers 

Professional  Software  Inc.  of 
Needham,  Mass.  has  announced 
the  avaihibility  of  WordPro  3  Plus 
and  WordPro  4  Plus  word  pro- 
cessing software  for  use  on 
Commodore  Business  Machine 
computers. 

In  addition  to  all  of  the  highly 
advanced  features  currently  found 
in  WordPro  3  and  WordPro  4, 
many  new  capabilities  are  now 
easily  accessible.  New  features  in- 
clude: Math  Functions  (adding  and 
subtracting  columns  of  numbers 
within  text),  Superscripts  and 
Subscripts,  Bold  Overstrikc,  Exit  to 
Basic,  Variable  Lines  per  Inch, 
Additional  Pitch  Settings,  Audible 
Feedback,  Pause  Command,  and 
Simultaneous  Input/Output  (Word- 
Pro 4  Plus  Only). 

For  all  its  sophistication, 
however,  a  major  benefit  of  Word- 
Pro Plus  continues  to  be  its  "turn 
key"  design  and  ease  of  use.  Over 
4,000  copies  of  WordPro  arc  cur- 


rently in  use  worldwide  and  are 
available  to  Dealers  and  Interna- 
tional Distributors  exclusively 
through  Professional  Software  Inc. 

Professional  Software  also  an- 
nounced that  its  WordPro  Plus 
programs  provide  capability  for 
multi-user  word  processing. 
Together  with  the  Multi-Cluster, 
WordPro  3  Plus  and  4  Plus  allow 
the  use  oi'  up  to  8  CPU's  with  one 
disk  drive,  thereby  creating  a  real- 
time "Multi-User"  word  pro- 
cessing system. 

In  addition  to  other  ibrms  of 
dealer  support,  Professional  Soft- 
ware has  introduced  its  exclusive 
Dealer  Demo  Pak.  This  Demo  Pak 
contains  demonstration  programs 
of  WordPro  3  Plus  and  WordPro  4 
Plus,  a  Commercial  Systems  Sales 
Training  Manual  with  emphasis  on 
word  processing  sales,  four-color 
WordPro  Plus  Posters,  and  an 
extremely  complete  WordPro 
Literature  Package  designed  to  give 
dealers  concise  and  professional 
marketing  support. 

For  more  information  contact: 
Professional  Software  Inc., 
166  Crescent  Road,  Needham,  MA 
02194.  (617)  444-5224  Telex 
951579 


June  Workshops 
Announced 

Virginia  Polytechnic  Institute  And 
State  University  has  announced  a 
set  of  workshops.  The  programs 
will  be  directed  by  Dr.  Paul  Field, 
Dr.  Chris  Titus,  Dr.  Jon  Titus, 
and  Mr.  David  Larscn.  These 
courses  will  be  on  the  Virginia 
Tech  campus  in  Blackshurg, 
Virginia: 

1.  Digital  Electronics  for 
Automaton  and  Instrumenta- 
tion, June  22,  23,  1981, 

2.  Microcomputer  Design  Inter- 
facing, Programming,  and 
Application  using  the 
Z80/8085/8080.  June  24,  25,  26, 
27,  1981. 

All  workshops  are  hands  on  with 
the  participant  designing  and 
testing  concepts  with  the  actual 
hardware.  For  more  information, 
contact  Dr.  Linda  Leffel,  C.E.C., 
Virginia  Tech,  Blacksburg,  VA 
24061.  (703-961-5241). 


New  Product  releases  are 
selected  from  submissions  for 
reasons  of  timeliness,  available 
space,  and  general  interest  to 
our  readers.   We  regret  that  we 
are  unable  to  select  all  new 
product  submissions  for 
publication.  Readers  should  be 
aware  that  we  present  here  some 
edited  version  of  material 
submitted  by  vendors  and  are 
unable  to  vouch  for  its  accuracy 
at  time  of  publication. 


April.  1981.  Issue  11. 


COMPUTE! 


167 


softwjAse  unlimited 


presenting  the  LARGEST  SELECTION  OF  SOFTWARE  EVER  ASSEMRLED. 


for  ATARI®     •     APPLE®     •     PET®     •     and  other  Microcomputers 


at  SUPER  DISCOUNT  PRICES! 


ATARI 

n   PHYSICS     (ATI    Za.M 

a  GREAT  CLASSICS     (ATI 24  SO 

a   BASIC  PHVSCOLOGY     (AT) 24  50 

a  PRINCIPLES  OF  ECONOMICS     (AT)    ..  24-50 

D  SPELLING     lAT)    2550 

n   BASIC  ELECTRICTITY      (AT)     24  50 

D  BASIC  ALGEBRA     (AT) 24  50 

O   8K  RAW  MODULE  (AT)     95  00 

n   16K  RAM  MODJLE     (ATI 170.00 

Q  KINGDOM     (AT)    13.55 

D  LEMONADE     (AT)    1355 

□  STATISTICS  I     (AT)    17  95 

Q  BLACKJACK     (AT) 1355 

□  BIORVTHM     |AT| 13,55 

□  HANGMAN     IAT| 13.55 

□  SPACE  INVADERS     (AT) 17,95 

D   EUROPEAN  CAPITALS     (AT) 13-55 

n  MORTGAGE  LOAN     (AT) 13.55 

O  STATES  A  CAPITALS     (AT) 1355 

□  EDUCATION  SYSTEM     (ATI 22  50 

D   ATARI  BASIC      lAT)     53  95 

n  ASSEMBLER  DEBUG     (ATI 53  95 

a  BASKETBALL     (AT) 35  95 

D   VIDEO  EASEL. LIFE     (ATI    3595 

13  SUPER  BREAKOUT     (AT) 35  95 

□  MUSIC  COMPOSER     (ATI 5395 

D  COMPUTER  CHESS     (ATI 3595 

D  3-D  TIC  TAC  TOE     (ATI 35,95 

D   STAR  RAIDERS      (AT] 5395 

n  TELELINK     (ATI     22-50 

□  PADDLES     (AT) 17.95 

a   JOYSTICKS     (AT)     17.95 

D    US    HISTORY      (AT) 2450 

n   U  S  GOVERNMENT     (ATI 24  50 

a  SUPEflVlSERY  SKILLS     |AT| 24  50 

n  WORLD  HISTORY     (AT)    24  50 

n  BASIC  SOCIOLOGY     (ATI 24  50 

ADVENTURE  INTERNATIONAL 

n  ADVENTURE  HINT  SHEET 7,95 

D  ADVENTURE     (1.2.31     iD|     (AP) 35,95 

O  ADVENTURE     (4.5,61      |0|     (AP) 35,95 

□  ADVENTURE     (7.B.9I     |0|     (AP) 35.95 

D  ADVENTURE  «10     |D1 16,95 

D  ADVENTURE  (specify  MO]  (AP) 13,55 

□  PLANETOIDS  ASTEROIDS'  |D|  (API  ....    17.95 

D  PLANETOIDS  "ASTEBOIDS"  (AP) 1355 

n  POKER     (API 13  55 

D  POKER     (AP)     ID)    1895 

n  K(D  VENTURE  "I      (AP)    13  55 

AVALON  HILL 

□  MIDWAY     (PAPI 13.50 

D  NUKE  WAR     (PAPI 13,50 

n  PLANET  MINERS     (P.AP) 13.50 

□  CONVOY  HAIDER     (PAP) 13.50 

C  61  BOMBER     (P.AP|    13.50 

□  LORDS  OF  KARMA     (P.AP) 18.00 

AUTOMATED  SIMULATION 

□  TUESDAY  QUARTERBACK  [D]  (API     .  .  .    26  95 

n  STAR  WARRIOR     |C.D|     (AP) 35.95 

a   THREE  PACK      10]      (AP.P) 45  00 

□  STARFLEET  ORION  [CD]  (API 22  50 

□  STARFLEET  ORION  jC]  (P) 22  50 

□  INVASION  ORION  ICD]  (API 22  50 

n  (NVASfONORIOlM  iC|  (P)    22  50 

a  APSHAf     [D|     (API 26  95 

a  APSHAI     |C|     (P) 2695 

a  RYN     ID.CJ     (API 1795 

□  RVN     |C)     (P)    17.95 

a  MORLOC    [CD]     (API     17.95 

□  MORLOC    [CI     (P) 17.95 

a  RIGEL     [CD]     (AP) 22.50 

n  RIGEL     [C|     (P| 22.50 

a   HELLFIRE     (D[     (AP)     26-95 

a   HELLFIRE     [C|     (P)     26.95 


Check  program  desired. 
Complele  ordering  informalion 
and  mail  entire  ad. 
Immediate  Shipments  from  stock. 


KEY: 

AT-Atari 
AP-Apple 
P-Pet 
D-on  Disc. 
C-Cassetle 

If  not  markeiJ-Cassette 


ATARI  IS  a  liademark  ol  ATARI  INC 

APPLE  Is  a  irademark  ol  APPLE  COMPUTER.  INC 

PET  IS  a  Irademark  of  COMMODORE  BUSINESS  MACHINES. 

Prices  subiec!  to  ctiange  witliout  notice 

'v_  


QUALITY  SOFTWARE 

D  6502  DISASSEMBLER     (AT)     (0  55 

n  ASTRO  APPLE     (API 13  55 

D  ASTRO  APPLE     (AP)     |D[     17  95 

D  ASTEROIDS  IN  SPACE     [D]     (AP)    ....  1795 

n  ATARI  ASSEMBLER    (AT) 22  50 

n  BABBLE     (AP) 13  55 

D  BABBLE     (AP)     [D] 17.95 

D  BATTLESHIP  COMMANDER    (AP)    ....  1355 

a  BATTLESHIP  COMMANDER  |D|  (AP)  .  .  .  17.95 

D  BENEATH  APPLE  MANOR     (AP)     1355 

D  BENEATH  APPLE  MANOR  (AP)  |D|    ...  1795 

D  FASTGAMMON     [D]     |AP) 22  50 

D   FASTGAMMON     (APAT)     17  95 

□   FORTH     |D|     (AT)    70  00 

D  FRACAS  ADVENTURE     (API 17  95 

D  FRACAS  ADVENTURE     [D|     (AP) 22.50 

D  LINKER     (AP)      [0] 44  00 

D   TANK  TRAP     (AT) 10.55 

D  TANK  TRAP    (AT)     [0]    13  55 

D  TARI  TREK     (ATI    10.55 

D  TARI  TREK      (AT)      |D| 13  55 

PERSONAL  SOFTWARE 

D  CCA  DATA  MGMT     |D|     |AP| 85.00 

D  DESKTOP  PLAN     |D|     |AP)     85  00 

D  GAMMON  GAMBLER    (AP) 17  95 

D  GAMMON  GAMBLER     |D|     (AP) 22.50 

D   MONTY  MONOPOLY      |D|      (AP)     .....  31.55 

D  VISICALC     [D|     (AP) 125  00 

D  VISICALC     |D]     .AT.P]     170  00 

INSTANT  SOFTWARE 

D  AIR  FLIGHT  SIMULATION     (P.AP)    8  95 

D  APPLE  FUN  [D)    (AP)    17  95 


ON  UNE  SYSTEMS 


HI-RES  ADVEN    no     (API      (0[ 17  95 

HI-RES  ADVEN   m     |D|     (AP) 22  50 

HI-RES  ADVEN  "2    [D]     (AP) 29(Xl 

HI-RES  FOOTBALL"  I     |D)     (API 36  00 

HI-RES  CRIBAGGE     |D]     (AP) 22  50 

PADDLE  GRAPHICS     |0[    (API 36  00 

TABLET  GRAPHICS    [D]     |APJ 44  95 


CYBER  STRIKE 
STAR  CRUISER 
BOTH  BARRELS 
PHANTOM  FIVE 


SIRIUS 

1D[     (AP) 3500 

[D|     (AP) 22.50 

[D]     (AP)    2250 

|D[     (AP) 3600 


D  CASINO     (P) 

D  MORTGAGE    (P) 

D  PADDLE  FUN     [0]     (AP) 

D  PENNY  ARCADE     (P) 

D   PET  UTILITY     |P|     

D  CUBIC  4  GOMOKU     (P) 

D  SANTA  PARAVIAFIUMACCIO  (AP.P) 
D  SANTA  PARAVIA  FIUMACCIO  (AP)[D)  . 

D  SAHARA  WARRIOR     lAP) 

D  SKY  BOMBERS     |AP|     [D| 

n  SPACE  WARS     (AP)     

D  SUPERSMOOTERS    (AP|    

D  TREK-X     (P)    


.  7  25 
7  25 

1795 
.  725 
.  895 
.  7  25 
.  8  95 

17.95 
.  7  25 

17  95 
.  7  25 
.  8  95 
.  7  25 


SYNERGISTIC  SOFTWARE 

□  DUNGEON  &  WILDERNESS  ID)  (AP)   ...   29  00 

a  DUNGEON     (AP]    13  50 

D  DUNGEON     |D|     (AP) 15  75 

D  ODYSSEY    (D|     (AP) 27.00 

D  HIGHER  GRAPHICS     [D[     (AP) 31,50 

D  WILDERNESS    (AP)    1575 

D  WILDERNESS     [Dl     (AP) 18  00 

BORDIRBUND 

D  EMPIRE  GALACTIC    (AP)     [D) 22  50 

D  GALAXIAN     (AP)     ID[ 22  50 

O  HYPER  HEAD  ON     (AP)     [D| 22,50 

D  REVOLUTION  GALACTIC     (AP)    (D|    ..22,50 

D  TANK     (AP)     [D]    1355 

O  TAWALAS  REDOUBT     (AP)     [D[ 26  95 

D  TRADER  GALACTIC     (AP)     [D| 22  50 

MUSE  COMPANY 

O  ABM      [D|      (API 22  50 

D  ADDRESS  BOOK     (AP)     (D) 44  50 

O  APPILOT  II     |0)     (AP) 80  00 


d  BEST  OF  MUSE     (AP)     |D[ 

D  GLOBAL  WAR      (AP)      (D[ 

O  MATH-APPLESOFT  (AP)  [D|  . 
D  SUPER  TEXT  II  (AP)  [D|  .  ,  .  . 
O  THREE  MILE  ISLAND     (API     ID[ 

D  U-DRAWII     (AP)     |D] 

D  THE  VOICE     (AP)     [D| 


35  95 
22  50 
.  3595 
135  00 
.  35.95 
.  3595 
.  35-95 


D  IRIOIS  1 
D  IRIDIS  1 


STRATEGIC  SIMULATIONS 

n   COMPUTER  AMBUSH      |Dj      lAPI 5150 

D   COMPUTER  BISMARCK      |D|      |AP|     ...  51.50 

D  COMPUTER  CONFLICT     |0[     (AP)  .  .  .  .  3500 

D  COMPUTER  NAPOLEONICS[D]IAP)    .  .  .  35  00 

n  COMPUTER  QUAHTERBACK[D|(AP),  .  .  35  00 

a  AIR  COMBAT     |0|     (API    51-50 

D  WARP  FACTOR     |D[     (AP) 3500 

SUB-LOGIC 

D  3D  GRAPHICS     (AP) 40  00 

D  3D  GRAPHICS     [D|     (AP| 48.00 

D  A2-FS1  FLIGHT  SIMULATOR      (API  ....  22-00 

D  A2-FS1  FLIGHT     [0[      (AP) 29  03 

MICROSOFT  SOFTWARE 

D  ADVENTURE     id:     (AP) 25  50 

D  OLYMPIC  DECATiHALON     ID]     (AP|  .  .  .   2000 

D   TYPING  TUTOR     (API     |a| 1795 

D   TYPING  TUTOR     |AP| 13.55 

□  Z-BGSOFTCARD    [D|     (API    28000 


IRIDIS 

(AT)    6  95 

(AT)      |D| 11  75 

D    IRIDIS  1     (AT)     14  50 

D  IRIDIS  2     (AT)     |D| 16  95 

EDU-WARE 

D  COMPU  READ      (AP)      [Dl 22.50 

D  ESP     (AP)     [D]    14  50 

D  NETWORK     (AP)     [D| 17.95 

D   PRISONER     (API     [D| 2695 

D   SPACE     (AP)     [D|     2695 

D  SPACE  II     (AP)     |D|    22  50 

n  TERRORIST     |AP)     [D]    26  95 

PROGRAMMA 

□  MICRO  INVADERS     (API    14  50 

n  EXPAND-A-PORT     |AP| 53  95 

D  JOYSTICK     (API 35.95 

a   TINY  PASCAL     (AP)     |D| 44  60 

a  SPACE  WARS     (AP.P) B95 

D  WPS  STANDARD     (AP)     |D| 117  00 

HAYDEN 

n  SARGON  II     (AP)    25  00 

Q  SARGON  II     (API     [0] 3000 

D  REVERSAL  (AP)    25  00 


If  you  don't  see  it  listed,  write.. .we  probably  have  it  in  stock! 


Siiip  liie  above  progratns  as  ctiecked  lo 

Ml  .'Mis    

Acldiess  

City  

Stale Zip_ 

I  have  a  

Wlll> 


Number  ol  Piogiams  Oidered    ... 

AmounI  ol  oide(    

NY  residents  add  Sales  Tan  


Add  shipping  anywheie  in  Itie  U  S    — 2^00_ 


nameol  Compuier 


Total  aiiiouni  enclosed    

Ctiatgemy         D  Maslei  Charge       □  Visa 


Signature  . 


K  mernoiy      Card  No 


Expiies . 


Ma/7  to: 


DIGIBYTS  SYSTEMS  CORP. 

31  East  31st  Street,  New  York,  N.Y.  10016  / 

(212)  889-8975  / 
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SYBEX  Announces 
The  Pascal 
Handbook 

SYBEX  has  announced  the  release 
of  THE  PASCAL  HANDBOOK, 
By  Jacques  Tiberghien  ($14.95). 
Described  as  a  comprehensive  dic- 
tionary of  all  features  for  most  ex- 
isting version.?  of  Pascal,  THE 
PASCAL  HANDBOOK  contains 
every  symbol,  reserved  word,  iden- 
tifier and  operator  for  UCSD, 
Jensen-Wirth,  OMSI,  Pascal  Z, 
HP  1000,  ISO  and  CDC  Pascals. 

Arranged  in  alphabetical 
order,  each  of  the  over  180  entries 
contains  the  definition,  syntax 
diagram,  semantic  description, 
implementation  details,  and  pro- 
gram examples  in  a  format  struc- 
tured for  ease  in  accessibility  and 
application. 

This  unique  book  has  been 
designed  to  facilitate  the  use  of 
Pascal  for  everyone:  For  the 
novice,  it  provides  immediate  ac- 
cess to  definitions  and  examples. 
For  the  experienced  programmer  it 
is  a  single  source  of  comprehensive 
information. 

For  more  information,  contact: 
SYBEX,  INC. 
2344  Sixth  Street 
Berkeley,  California  94710 
415/848-8233 


Clock/Calendar 
Feature  Dropped 
From  Apple  III 
Personal 
Computers 

CUPERTINO,  CA  —  February 
10,  1981  —  Apple  Computer  Inc. 
said  today  it  would  no  longer  offer 
a  special  built-in  clock/calendar  cir- 
cuit as  part  of  the  Apple  III  per- 
sonal computer.  As  a  result,  the 
price  of  the  Apple  III  has  been 
reduced  by  $50. 

The  battery  operated  inte- 
grated circuit  is  not  critical  to  the 
Apple  Ill's  operation.  It  is  used  to 
log  time  and  date  information 
automatically  on  files  the  computer 
has  stored.  Users,  typically  those 
keeping  accounting  records,  can 
enter  this  information  manually 
from  the  computer  keyboard. 

"We  are  removing  the  clock 
chip  from  the  Apple  III  computer 
because  we  have  not  been  able  to 
obtain  a  supplier  that  can  meet 
Apple's  rigid  quality  and  reliability 
standards,"  said  Barry  N. 
Yarkoni,  Apple  III  product 
marketing  manager.  "We  feel  that 
elimination  of  this  circuit  will  have 
a  positive  effect  on  Apple  III 
manufacturing  schedules,"  Yarkoni 
added. 


Customers  who  currently  have 
Apple  Ills  will  receive  a  $50  rebate 
from  the  company.  Letters  an- 
nouncing the  change  and  offering 
the  rebate  have  been  mailed  to  all 
Apple  III  owners  who  have  re- 
turned a  warranty  card.  Dealers 
have  also  been  notified. 

Customer  deliveries  of  the 
Apple  III  computer  began  in 
November  1980.  New  U.S.  prices 
start  at  $4,190. 

New  VP  Marketing 
At  Atari's 
Computer  Division 

Sunnyvale,  CA  —  February  2 
-Rigdon  Currie  has  joined  Atari, 
Inc.  as  vice  president  of  marketing 
for  the  Computer  Division,  the 
announcement  made  by  Raymond 
E.  Kassar,  Atari  chief  executive  of- 
ficer and  chairman  of  the  board.  In 
the  newly  created  position,  Currie 
will  be  responsible  for  marketing 
and  sales  of  the  Atari  400""  and 
800''''  personal  computers,  in- 
cluding peripherals  and  software. 

"Wc  are  very  pleased  to 
welcome  Currie  aboard,"  said 
Kassar.  "He  comes  to  Atari  at  a 
time  when  his  marketing  ex- 
perience, both  domestic  and  inter- 
national, will  be  particularly 
valuable.  The  demand  for  Atari 
personal  computer  systems  has 


New  6502-Based 
Single  Board 
Computer 

The  CPU  65/08  SBC  for  general 
purpose  industrial  and  commercial 
applications  is  available  from 
Systems  Innovations,  Inc.,  Lowell, 
Mass.  Utilizing  the  popular  6502 
Microprocessor,  the  board  will 
accomodate  up  to  24K  of 
ROM/EPROM  and  8K  of  RAM. 
Two  on  board  VIA's  provide 
40  I/O  lines  including  4,  16  bit 
timer/counters,  two  serial  lines  and 
14  levels  of  interrupt.  The  I/O  buss 


supports  DMA  and  is  fully  buf- 
fered with  pinouts  equivalent  to  the 
KIM  4  standard,  thereby  allowing 
the  CPU  to  drive  expansion  boards 
directly. 

In  small  quantities,  the  unit  is 


priced  at  $275.00  each  and  is 
available  off  the  shelf.  For  further 
information  contact:  Systems  In- 
novations, Inc.,  N.R.  Prevett, 
P.O.  Box  2066,  505  Westford 
Street,  Lowell,  Mass.,  01851 


Big  Savings  On  Atari  &  PET! 


No  Risk  -  No  Deposit  On  Phone 
Orders  -  Shipped  Same  Day  You 
Cair  '  C.O.D.   or  Credit  Card 

'  On  all  in  slock  units 


Please  Cail  Between  11AM  &  6PM 
(Eastern  Standard  Time) 


(800)  233-8950 


ATARI®  800™ 
PERSONAL  COMPUTER 

List  $1080 
$759 


A" 

ATARr 


ATARI®  810^;; 

DISC 

DRIVE  mm 

List  $599.95 

New  Low  Price 
only  $489.00 


400  BK S419 

400  16K 449 

4 1 0  Recorder 62 

815  Disk 1199 

822  Printer 359 

825  Printer 779 

830  Modem 1 59 

850  interface-Module 179 

CX8S2  8K  RAM 94 

CX853  1 6K  RAM 149 

CX70  Light  Pen 64 

CX30  Paddle IS 

CX40  Joystirt 18 

CX86  Printer  Cable 42 

C01 6345  822  Ttiermai 

Printer  Paper 5 

CAO160e7  B25  80-COI. 

Printer  Ribbon 

(3/box) 17 

CX41 1 9  Conversationai  Frencli 45 

CX41 1 8  Conversational  German 45 

CX41 20  Conversational  Spanish) ....  45 

CX41  25  Conversational  Italian 45 

CXL4009  Ctiess 30 

CXL401  1  Star  Raiders'"  45 

CXL4004  Basketball 30 

CXL4006  Super  Breakouf" 30 

CXL4010  3-D  Tic-Tac-Toe 30 

CXL4005  Video  Easer 30 

CXL4007  Music  Composer 45 

CXL401 5  TeleLink" 20 

CXL4002  BASIC  Computing  Language  .  46 
CXL4001  Education  System 

Master 21 

CXL4003  Assembler  Editor 45 


Maxell  Disks 10  for  S34 

Sycom  Disks 10  for    29 

Atari  Disks 5  for    22 


CX4115  Mortgages  Loan  Analysis $13 

CX4101  An  Invitationto  Programming  1  ...  17 
CX4 1 06  An  I  nvitation  to  Programmi  ng  2. . .  20' 
CX41 1 7  An  Invitation  to  ProgramnmingS. . .    20* 

CX4 1 07  Biortiyttim 13 

CX4103  Statistics  I 17* 

CX4121  Energy  Czar 13 

CX4108  Hangman 13 

CX4102  Kingdom 13 

CX4112  States  &  Capitals 13 

CX41 14  European  Countries 

&  Captials 13 

CX4105  Blackjack 13 

CX41 1 1  Space  Invaders IB 

*  These  are  scheduled  for  release  In  the  first 
quarter  of  1981. 

Talk  &  Teach  Courseware; 

CX6001  thru  CX6017 23 

Atari  Specialists  . . . 
We  carry  it  all! 

Combination  Special! 
825  Printers  850  Interface 

825  Lists  for  SI  000 

Regular  Mail  Order  Price;  S779 
850  Lists  for  S220. 

Regular  Mail  Order  Price:  $179 

Save  $20.00 
Buy  Both  For  Only  $938 


commodore 


Cr 


Commodore  Computers: 

4032  N  SI 090 

4032  B 1090 

8032 1499 

Commodore  Peripherals: 

CBM  2022  Printer 675 

CBM  4040  Dual  Drive  Floppy  Disk  ...  1 090 
CBM  8050  Dual  Drive  Floppy  Disk  ...  1 420 

CBM  C2N  Cassette  Drive 87 

Tally  8024  Printer 1  679 


Comrrrodore  Software 

EBS  Accounts  Receivable 

Inventory  System S695 

Dr.  Daley  Mailing  List    129 

Dr.  Daley  Inventory  89 

02Z  Information  System 329 

BPI  General  Ledger 329 

Tax  Package 399 

Dow  Jones  Portfolio  Management 1  29 

Pascal 239 

Cables: 

PET  to  IEEE  Cable 37 

IEEE  to  IEEE  Cable 46 


To  Order: 

Phone  orders  invited  (800  number  is  for  order  desk  only).  Or  send  checkor  money  order. 
Equipment  Shipped  UPS  collect.  Pennsylvania  residents  add  6%  sales  tax,  Add  3%  for 
Visa  or  MC.  Equipm.ent  is  subject  to  price  change  and  availability  without  notice. 


CX81 04  Atari  810 
Master  Diskette  II 

New  DOS  2  Operating 
System  Master 

only  S21.00 


Microtek  RAM  1 6K  or  32K 

•  Full  1  year  warranty 

•  Compatible  with  400  or  800 

•  Assembled  and  Tested 

16K S   99 

32K 189 

Atari  March  Releases: 

CX8106  Bond  Analysis S20 

CX8107  Stock  Analysis 20 

CX8108  Stock  Charting 20 

CX41 04  Mailing  List 17 

CX4 1 1 0  Touch  Typing 20 

CX8 1 02  Calculator 24 

CX4109Graph  It 17 

CX41 20  Conversational  Spanish 45 

Software 

WordPro  3  (40  col.|   SI  86 

WordPro  4  (80  col.l   279 

WordPro  4  Plus  (80  col.) 339 

Visicalc  -  Apple S 1 22 

Atari 163 

PET  163 

Printers 

NEC  5530 $2495 

Diablo  630 2195 

Trendcom  1 00 299 

Trendcom  200 489 

Paper  Tiger  445G 769 

Paper  Tiger  460G 1219 

Epson  MX-80 539 

Computer  Mail  Order 
501  E.  Third  St. 
Williamsport,  PA  17701 
(717)323-7921 
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been  rising  dramatically.  Currie's 
knowledge  of  worldwide  computer 
marketing  should  facilitate  our 
sales  operation  and  allow  the  Com- 
puter Division  to  expand  rapidly." 

Currie  will  be  reporting  to 
Roger  Badertscher,  president  of  the 
Computer  Division. 

Previously,  Currie  spent  more 
than  16  years  with  the  Xerox  Cor- 
poration in  various  managerial 
positions  on  the  corporate  staff  and 
with  Xerox  Data  Systems.  For  the 
past  3  'A  years  he  was  vice  presi- 
dent of  marketing  and  planning  for 
Diablo  Systems,  a  Xerox  sub- 
sidiary. While  there,  he  led  Diablo 
to  increased  sales  of  word- 
processing,  small  business  and  ter- 
minal products  in  the  OEM  and 
retail  markets. 

A  native  of  Atlanta,  Georgia, 
Currie  received  a  bachelor's  degree 
in  industrial  engineering  from 
Georgia  Institute  of  Technology  in 
1951,  and  received  a  master's 
degree  in  business  administration 
from  Harvard  University  in  1956. 

Currie  and  his  family  reside  in 
Palo  Alto,  California. 


STD  BUS  Expansion 
for  the  AIM  65 
Computer 

As  part  of  its  AIM-Mate  series  of 
expansion  products  for  the  AIM 
65,  Forethought  Products  has 
released  its  STD-Mate*  interface  to 
the  STD  BUS.  By  directly 
substituting  for  the  STD  BUS  pro- 


\ 


cessor  card,  STD- Male  allows  full 
speed  use  of  STD  BUS  cards  by 
the  AIM  65  both  for  expansion  of 
existing  AIM  65  systems  and 
development/debugging  of  stand 
alone  STD  BUS  systems.  STD- 
Mate  is  available  off-the-shelf  for 
$140.  Forethought  Products,  87070 
Dukhobar  Rd.,  Eugene,  OR 
97402;  (503)  485-8575 

*'1'M  Kurrdioui^hl  I'rmJiitlfl 


Atari  Memory 
Boards 

Microtek  Peripherals  Corporation 
has  announced  the  release  of  two 
memory  boards  for  the  ATARI 
400/800  computers.  The  AT- 16,  a 
16k  200ns  board,  and  the  AT-32,  a 
32k  200ns  board  are  designed  to  be 
completely  compatible  with  all  ex- 
isting hardware  and  software,  and 
are  user-installable  with  no 
modifications.  Both  products  carry 
MICROTEK'S  standard  one  year 
warranty.  Retail  pricing  is  $119.50 
on  the  AT-16  and  $199.50  on  the 
AT-32. 

Additional  products  currently 
available  include  cables  and  board 
extenders.  MICROTEK  PER- 
IPHERALS plans  to  introduce  a 
number  of  ATARI  peripherals  in 
the  coming  months.  For  further  in- 
formation contact:  MICROTEK 


PERIPHERALS  CORPORATION, 
9514  Chesapeake  Drive,  San 
Diego,  CA  92123.  800-854-1081  (in 
CA  714-278-0630) 

Educational 

Software 

Announcement 

Teacher's  Pet  offers  a  listing  of 
over  20  original  PET  programs  for 
intermediate  grade  students  in 
math,  language  arts,  and  logic. 
These  programs  are  written  by 
Glenn  Fisher,  an  experienced 
teacher  and  programmer  who  has 
published  several  articles  on  pro- 
gramming techniques.  Most  pro- 
grams are  drill  and  practice,  with 
graphics  and  scoring.  They  have  all 
been  thoroughly  tested  in 
classrooms.  Complexity  ranges 
from  "Times,"  a  simple 
multiplication  facts  drill,  to 
"Decimal  X,"  a  tutorial  which 


takes  a  student  step  by  step 
through  decimal  multiplication  pro- 
blems at  the  PET  keyboard  and 
allows  the  teacher  to  set  the  size  of 
the  problem  and  the  number  of 
decimal  places. 

Language  programs  vary  from 
"Parts  of  Speech,"  a  drill  in 
recognizing  word  use,  to 
"Comma,"  a  program  written  so 
that  inexperienced  computer-users 
can  change  the  data  easily.  Pro- 
grams offered  include  a  grading 
program  and  a  program  to  handle 
California  state  enrollment  data  for 
elementary  school. 

All  programs  have  input  pro- 
tected against  careless  users  so  they 
will  run  without  problems  in  the 
classroom.  Several  programs  allow 
1  to  4  students  to  enter  their  names 
and  be  scored  separately.  To  re- 
quest the  list  of  programs,  write: 
Teacher's  Pet,  Dcpt.  C,  Glenn 
Fisher,  1517  Holly  St.,  Berkeley, 
CA  94703 
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A  REMARKABLE  MAGAZINE 


David  AM.  Founder  and 
Publisher  of  Creative  Computing 


You  might  think  the  term  "creative  com- 
puting" is  a  contradiction.  How  can  some- 
thing as  precise  and  logical  as  electronic 
computing  possibly  be  creative?  We  think 
it  can  be.  Consider  the  way  computers  are 
being  used  to  create  special  effects  in 
movies— image  generation,  coloring  and 
computer-driven  cameras  and  props.  Or  an 
electronic  "sketchpad"  for  your  home 
computer  thai  adds  animation,  coloring 
and  shading  atyourdireclion.  How  about  a 
computer  simulation  of  an  invasion  of  killer 
bees  with  you  trying  to  find  a  way  of  keep- 
ing them  under  control? 

Beyond  Our  Dreams 

Computers  are  not  creative  per  se.  But 
the  way  in  which  they  are  used  can  be 
highly  creative  and  imaginative.  Five  years 
ago  when  Creative  Computing  magazine 
first  billed  itself  as  "The  number  1  maga- 
zine of  computer  applications  and  soft- 
ware," we  had  no  idea  how  far  that  idea 
would  take  us.  Today,  these  applications 
are  becoming  so  broad,  so  all- 
encompassing  that  the  computer  field  will 
soon  include  virtually  everything! 

In  light  of  this  generality,  we  take  "appli- 
cation" to  mean  whatever  can  be  done  with 
computers,  ought  to  be  done  with  comput- 
ers or  might  be  done  with  computers.  That 
is  the  meat  of  Creative  Computing. 

Alvin  Toffler,  author  of  Future  Shock  and 
The  Third  Wave  says,  "I  read  Creative  Com- 
puting not  only  for  information  about  how 
to  make  the  most  of  my  own  equipment  but 
to  keep  an  eye  on  how  the  whole  field  is 
emerging. 

Creative  Computing,  the  company  as 
well  as  the  magazine,  is  uniquely  light- 
hearted  but  also  seriously  interested  in  all 
aspects  of  computing.  Ours  is  the  maga- 
zine of  software,  graphics,  games  and  sim- 
ulations for  beginners  and  relaxing  profes- 
sionals. We  try  to  present  the  new  and  im- 
portant ideas  of  the  field  in  a  way  that  a  14- 
yearoldoraCobol  programmercan  under- 


GPeative 

GOIRpSltiRg 

"The  beat  covered  by  Creative  Computing 
is  one  of  the  most  important,  explosive  and 
fast-changing.  "—Alvin  Toffler 


stand  them.  Things  like  text  editing,  social 
simulations,  control  of  household  devices, 
animation  and  graphics,  and  communica- 
tions networks. 

Understandable  Yet  Challenging 

As  the  premier  magazine  for  beginners,  it 
is  our  solemn  responsibility  to  make  what 
we  publish  comprehensible  to  the  new- 
comer. That  does  not  mean  easy;  our 
readers  like  to  be  challenged.  It  means 
providing  the  reader  who  has  no  prepar- 
ation with  every  possible  means  to  seize 
the  subject  matter  and  make  it  his  own. 

However,  we  don't  want  the  experts  in 
our  audience  to  be  bored.  So  we  try  to 
publish  articles  of  interest  to  beginners  and 
expertsat  the  same  time.  Ideally,  we  would 
like  every  piece  to  have  instructional  or 
informative  content— and  some  depth- 
even  when  communicated  humorously  or 
playfully.  Thus,  our  favorite  kind  of  piece  is 
acessible  to  the  beginner,  theoretically 
non-trivial.  Interesting  on  more  than  one 
level,  and  perhaps  even  humorous. 

David  Gerrold  of  Star  Trek  fame  says. 
Creative  Computing  with  its  unpreten- 
tious, down-to-earth  lucidity  encourages 
the  computer  user  to  have  fun.  Creative 
Computing  makes  it  possible  for  me  to 
learn  basic  programming  skills  and  use  the 
computer  better  than  any  other  source. 

Hard-hitting  Evaluations 

At  Creative  Computing  we  obtain  new 
computer  systems,  peripherals,  and  soft- 
ware as  soon  as  they  are  announced.  We 
put  them  through  their  paces  in  our  Soft- 
ware Development  Center  and  also  in  the 
environment  for  which  they  are  intended  — 
home,  business,  laboratory,  or  school. 

Our  evaluations  are  unbiased  and  accur- 
ate. We  compared  word  processing  printers 
and  found  two  losers  among  highly  pro- 
moted makes.  Conversely,  we  found  one 
computer  had  far  more  than  its  advertised 
capability.  Of  16  educational  packages. 


only  seven  offered  solid  learning  value. 

When  we  say  unbiased  reviews  we  mean 
it.  More  than  once,  our  honesty  has  cost  us 
an  advertiser— temporarily.  But  we  feel 
that  our  first  obligation  is  to  our  readers  and 
that  editorial  excellence  and  integrity  are 
our  highest  goals. 

Karl  Zinn  at  the  University  of  Michigan 
feels  we  are  meeting  these  goals  when  he 
writes.  "Creative  Computing  consistently 
provides  value  in  articles,  product  reviews 
and  systems  comparisons . , ,  in  a  magazine 
that  is  fun  to  read." 

Order  Today 

To  order  your  subscription  to  Creative 
Computing,  send  S20  for  one  year  (12 
issues),  $37  for  two  years  (24  issues)  or  $53 
for  three  years  (36  issues).  If  you  prefer, 
call  our  toll-free  number,  800-631-8112  (in 
NJ  201-540-0445)  to  put  your  subscription 
on  your  MasterCard,  Visa  or  American  Ex- 
press card.  Canadian  and  other  foreign 
surface  subscriptions  are  $29  per  year,  and 
must  be  prepaid.  We  guarantee  that  you 
will  be  completely  satisfied  or  we  will  re- 
fund the  entire  amount  of  your  subscrip- 
tion. 

Join  over  80,000  subscribers  like  Ann 
Lewin,  Director  of  the  Capital  Gtiildren's 
Museum  who  says,  "I  am  very  much  im- 
pressed with  Creative  Computing.  It  is 
helping  to  demystify  the  computer,  its  arti- 
cles are  helpful,  humorous  and  humane. 
The  world  needs  Creative  Computing." 

GPeative 

Attn:  Barbie 

P.O.  Box  789-M 

Morristown,  NJ  07960 

Toll-free  800-631-8112 

I  in  NJ  201-540-0445) 


WEST  COAST  GRAIVD  OPENKVGIII 


CALL  Toll  Free  1-800-S35-3581 

GRAIVD  OPENTNG 
SPECIAL  OF  THE  MONTHH 

OKTDATA 
MICROLUVE 


DIABLO 
630 

S199500 

(TRACTOR  »200) 


APPLE  11+ 
48K-«^llSOOO 


TTrr-TOH  STARWRITER  2R 
PARAI.I.EI-  OR  SKRIAI. 
•1 


OKIDATA 
MICROLINE-80 


NEC 
Smivwriter 

5510-5S30 

»S39500 

(TRACTOR  $200) 


Af»f»le  Disk  Drive 

DOS  3.3  W/CONTROLLER 

»54500 


»4690^ 


BASE  II 

»64900 


CBM 

CALL 

FOR 

PRICE 


^    HAZE  Erf NE 
14SO 


1.  TWO  lOCATIOI^Si  TO  SERVE  YOU  BETTER. 

2.  ]¥0  SURCHARGE  FOR  CREDIT  CARDS. 

3.  WE  ACCEPT  C.  O.  D.'S. 

HMEGA  Sales  Co  -  West  Coast  -  3353  Old  Cone  jo  Rd  #10S 
!     Newbury  Park  CA  91320    Tel  1-805-499-36T8 


EAST  COAST  OFFICE 


OMEGA.  Sales  CompanyI 

CALL  Toll  Free  1-800-556-T586 


3Nr>  SPECIAL  OF  THE  MONTHI! 


EPSON 

MX-80 

PRINTER 


•4T9 


INTERFACES:  Apple  Itvxerface  &  Cable  S90,  RS»33S-»TO, 
IEEE  »55,  TRS«80  Cable  »35 


ATARI  800 

l\  ST5900 


itvtertec 
Stji*erbra.iiv 

33K  -  »S44900 

64K  -  »364900 
QD  -  «319500 


NEC  Monitor  «S1900 


NorthSxar 
Horizon  II 

32K  Quad.  Dens. 
»S9TSOO 


RAmOS-HACK-l         ^roio'sHlcK"*] 

64.K  Model  2       j 
« 34.4900  I 


16K  Level  II 
Model  3 

»8T5oo 


Atari 400 

8K  -  »39900 
16K  -  »499oo 


Anadex 

DP-9500 

•1S4900 


I 
I 

I 
I 


SOROC 

ISO  - ©630 
140 - «949 


Tele  VIDEO  912C  -  »6T9oo,  9SOC  -  »T3900 

4.  $toek  sliipinents  shipped  usually  same  day  or  next  day. 
Limited  quantities  available. 

5.  All  equipment  faetory  fresh  'with  manufacturer's  ivarr. 

6.  So  hidden  ehai^es  -  We  live  by  our  published  prices. 

flMEOA  Sales  Co  -  East  Coast  - 13  Meeting  St. 
Cumberland,  RI  03864      Tel  1-401-TSS-10ST 


Prices  subject  to  change  without  notice. 
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CAPUTE! 

Corrections/Clarificafions 


In  our  three  part  series  by  Hal  Chamberlin, 
"Expanding  KIM-Style  6502  Single  Board 
Computers",  we  neglected  to  point  out  that  Mr. 
Chamberlin  is  Vice  President  of  Research  And 
Development  for  Micro  Technology  Unlimited.  You 
may  write  him  at  P.O.  Box  12106,  Raleigh, 
NC  27605. 


Our  February,  1981  issue  carried  an  article  by  Bruce 
Land  entitled,  "A  Terminal  For  'KAOS'  (KIM, 
Aim,  OSI,  Sym)".  In  evaluating  the  Netronics  ter- 
minal, Bruce  said: 

"The  Netronics  20  ma  current  loop  is  not 
isolated  like  the  Xitrex,  and  so  may  not  work  well 
with  some  devices.  It  docs  not  work  well  with  all  the 
devices  I  have  tried  including  KAOS  systems." 
(p.  132,  column  2) 

At  least  that's  what  we  printed.  What  Bruce 
really  wrote  was: 

"It  does  work  well  with  all  the  devices  I  have 
tried ..." 
•      ♦******«***«* 

"The  25'  Apple  II  Real  Time  Clock"  (February, 
1981;  page  72,  figure  3) 

An  error  in  illustration  inadvertantly  left  a  tie  that 
"shouldn't  bind".  Here  are  both  the  incorrect  and 
corrected  versions: 


"Ticker  Tape  Atari  Messages",  (February,  1981, 
page  75) 

As  you've  noticed,  there  was  a  problem  with  the  pro- 
gram. Here  are  the  fixes: 

1.  The  [  ]'s  used  in  the  listing  are  (  )'s.  Nobody  we 
talked  to  had  a  problem  witli  this,  but  we  thought 
we'd  mention  it. 

2.  In  line  20,  B  is  set  equal  to  a  blank;  this  .should 
be  B$. 

3.  Add  a  line  16  that  sets  Y$  =W$. 

4.  Finally,  the  contents  of  W$  and  Y$  determine 
your  "moving  borders";  if  you  put  20  spaces  in 
W$,  you  won't  see  anything.  If  you  put  in  *  alter- 
nating with  spaces,  then  you'll  see  what  we  mean. 
Play  around  with  it,  and  compose  your  own  borders. 

**********»*♦♦ 

Program  Listings  for  COMPUTE 

Cursor  control  characters  will  appear  in  .source  listings 
as  shown  below: 


il=HOME 
ifr=DOWN  CURSOR 


,  fi=CLEAR  SCREEN 

,  T=UP  CURSOR 

>=RIGHT  CURSOR,  <=LEFT  CURSOR 

r^REVERSE      ,  f=REVERSE  OFF 


Graphics  (i.e.  shifted)  characters  will  appear  as  the 
unshifted  alphanumeric  character  with  an  underline. 
This  docs  not  apply  to  the  cursor  control  characters. 
The  Spinwriter  thimble  doesn't  have  a  backarrow 
symbol,  so  a  "~"  is  used  instead. 

The  "-i"  is  used  to  indicate  the  beginning  of  a 
continuation  line.  It  is  also  used  to  indicate  the  end 
of  a  line  which  ends  with  a  space.  This  prevents  any 
spaces  from  being  hidden. 


FIGURE  3 


Incorrect  Figure  3 


NMI  -4 


GAME  I/O 
.^ANNUNCIATOR  0 


<  60  Hz. 


FIGURE  3 


Correct  Figure  3 


NMI  -^ 


GAME  I/O 
.^ANNUNCIATOR  0 


<  60  Hz 
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BASS 


TSEHARDSIDE  HAS  IT  ALL 
IN  ONE! 

How  many  times  have  you  wished  that  there  was  a  single  source  for  ^ 
your  personal  computer  needs?  Well  look  no  further,  TSE- 
HARDSIDE, located  in  pleasant  New  Hampshire,  has  virtually  every 
conceivable  item  for  your  micro.  Whether  you're  shopping  for  your 
Apple,  Pet,  TRS-80  or  Atari,  TSE-HARDSIDE  has  it  all.  We  stock 
hardware,  software,  books,  magazines  and  specialty  items  for  all  of 
the  popular  machines.  So  the  next  time  you're  out  shopping  for  your 
system  don't  be  surprised,  be  satisfied.  Remember  the  name  TSE- 
HARDSIDE as  your  choice  for  quality,  service  and  reliability. 


TseiHpWiix 

6  South  St.Milford.  NH  03055  (603)673-51'l4 
TOLL  FREE  OUT-OF-STATE      1 -800-258-1 790 
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D  computer  D  printer 
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IF  YOU  CAN 

MkHA  MIKUTC 

WE  CAN  S/yE 


YOUH 


III 


With  the  Storwriter™  Daisy 
Wheel  25  cps  printer  from  C.  Hoh. 

A  business  letter,  written  on  a  45  cps 
word-processing  printer,  might  take 
about  two  minutes  to  print. 

With  the  Stiirwriter,  it  might  take 
closer  to  three. 

The  typical  45  cps  printer  retails  for 
about  $3, 000. 

But  the  Starwriter  25  retails  for  about 
$1,895— thus  saving  vou  about  $1,000. 

And  therein  lies  the  biggest  difference 
between  the  Star\vriter  25  and  the  more 
expensive,  daisy  wheel  printers. 

The  Star^vriter  25  comes  complete 
and  ready-to-use,  requiring  no  changes 
in  hardware  or  software.  It  uses  indus- 
try-standard ribbon  cartridges,  and  it's 
"plug-in"  compatible  to  interface  with  a 


wide  variety  of  systems,  to  help  lower 
system-integration  costs. 

Using  a  96-character  wheel,  it 
produces  excellent  letter-quality  pnnt- 
ing  on  three  sharp  copies  with  up  to  163 
columns,  and  offers  the  most  precise 
character-placement  available,  for  out- 
standing print  performance. 

Cltoh'sworronty; 

3  months  on  parts  and  labor,  sup- 
ported by  one  of  the  best  service  organi- 
zations in  the  industry. 


i,000OFF 

Leoding  Edge  Products,  Inc., 
225  Turnpike  Street, 
Canton,  Massachusetts  02021 

Dfiir  Leading  Edije: 

I'd  like  Hi  know  more  ;ibout  the  Starwntc-r,  and 
how  spending  a  minute  can  save  me  a  yrand. 
Please  send  me  the  name  of  my  nearest  dealer. 


Name 

Title 

Companj'. 

Street 

Stale 


Jip- 


Phone:  Area  Code- 
Ntimber 


LEADING 
EDGE. 


Leading  Edge  Products,  Inc. .  225  Turnpike  Street,  Canton,  Massachusetts  02021 

Dealer  inquiries  invited.  For  immediate  deliverv  from  the  Leading  Edge  Inventory  Bank™  call  toll  free  1-800-343-6833 

In  Massachusetts,'  call  collect  (617)  828-8150.  Telex  951-624 
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Meet  Commodore.  The  busi- 
ness computer  that's  providing 
solutions  for  more  than  100,000 
people  all  over  the  world.  Built 
by  one  of  the  pioneers  in  office 
machines.  With  a  reputation  for 
quality  that  can  only  come  from 
vertical  integration  of  the  total 
manufacturing  process.  Commo- 
dore builds,  not  assembles. 

Compare  Commodore's  word 
and  data  processing  capabilities 
with  computers  costing  twice  or 
even  three  times  as  much.  You'll 
see  why  so  many  small  busi- 
nesses are  turning  to  Commodore 
for  solutions  to  problems  as  var- 
ied as  these: 

n  A  car  leasing  company's  cus- 
tomers were  terminating  too  early 
for  account  profitability  Solu- 
tion: A  16K  Commodore.  It 
analyzes  cash  flow  on  over  1200 
accounts,  identifies  those  for 
early  penalties,  and  even  writes 
up  lease  contracts.  Commodore 
paid  for  itself  within  weeks. 
n  A  law  firm  needed  a  high 
quality,  easy-to-use,  affordable 
word  processing  system. 
Solution:  Commodore  plus 
its  WordPro  software  pack- 


age. At  a  $6,000  savings. 
D  A  gasoline  retailer  needed  to 
inventory,  order  and  set  prices; 
determine  Federal  and  state 
income  taxes;  and  comply  with 
Federal  pricing  and  allocation 
regulations.  All  done  daily, 
weekly,  monthly  and  yearly. 
Solution:  Commodore.  It  keeps 
his  business  on  track— and  Uncle 
Sam  off  his  back. 
□  A  paint  and  wallpaper  store 
had  to  inventory  over  600  expen- 
sive wallpaper  lines  for 
profitability,  monitor  distributor 
sales,  set  and  track  salesmen's 
goals,  and  help  the  customer 
select  the  right  size,  pattern  and 
quantity.  Solution:  Two  32K 

Commodore  com- 
puters, floppy 
disk  and 
printer. 
Commodore 
does  it  all— 
and  account- 
ing, too. 

In  applica- 
tions like 
these. 


and  many  more.  Commodore 
solves  the  problems  that  stand  in 
the  way  of  increased  profitability. 
Commodore  can  provide  the  solu- 
tion in  your  Great  American  bus- 
iness, too.  Find  out  more  by  call- 
ing or  writing  any  of  Commo- 
dore's District  Sales  Ofrices 
COSTA  MESA,  CA  2955  N.  Air- 
way Avenue  92626.  (714)  979-6307 
SANTA  CLARA,  CA  3330  Scott 
Boulevard  95051.  (408)  727-1130 
DECATUR,  GA  5360  Snapfinger 
Woods  Drive  30035.  (404)  987-3311 
BENSENVILLE,  IL  790  Maple        ' 
Lane  60106.  (312)  595-5990. 
NORRISTOWN,  PA 
950  Rittenhouse  Road  19401 
(215)  666-7950. 

DALLAS,  TX  4350  Beltwood 
Parkway  South  75234. 
(214)  387-0006. 

Commodore  Business  Machines, 
Inc.,  Computer  Sales  Division, 
Valley  Forge  Corporate  Center. 
950  Ritten- 
house Road, 
Norristown, 
PA  19401. 


commodore 


